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[OFFICIAL NOTICE. | 


Thirty-eighth Annual Meeting, New England Association 
of Gas Engineers. 


OR 5h i 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, ) 
OFFICE OF SECRETARY, 
East Boston, Mass., Feb. 5, 1908. \ 
To the Members of the New England Association of Gas Engineers : 
le Thirty-eighth Annual Meeting of the New England Association 
' Gas Engineers will be held in Young’s Hotel, Boston, Wednesday 


ud Thursday, February 19 and 20, 1908. The following papers will | 


© presented : 


‘The Readiness to Serve Costs of Gas Supply,’’ by Mr. Wm. H, 
rardiner, New York. 












** A Reinforced Concrete Oil Tank Building: Design, Construction 
and Cost,’’ by Mr. Chas. F. Leonard, Fall River, Mass. 

“Maintaining Mantle Lights,’’ by Mr. N.W. Gifford, E. Boston, Mass. 
OT Balloons with Coal Gas,” by Mr. H. C. Crafts, Pittsfield, 

ass 


‘* Report of Committee on Actual Accounting and Depreciation.” 

Questions. —‘‘ What new and successful devices are being used to 
extend the gas business?” ‘‘How has benzol enrichment withstood low 
temperatures in New England?” ‘‘ How can breeze and other low 
burning fuels best be burnt?’’ ‘‘ What has experience to date shown 
to be the comparative merits of Inclines, Machine-operated, Double- 
ended, and Vertical retort systems?’ ‘‘ What is the net result of the 
increasing use of pilot lights?”’ 

Members having suggestions or questions which they wish discussed 
at the meeting will please forward them at once to the Secretary. 
Applications for membership should be sent to the Secretary as soon 
as possible, and should be accompanied by the initiation fee. 

Members will dine together as usual, Wednesday evening, at 6:30 
P.M. Friends of the Association are cordially invited to attend the 
meeting whether receiving formal invitation or not. 

N. W. GIFFoRD, Secretary. 








BRIEFLY TOLD. 
ntsc 

THE NEW ENGLAND ASSOCIATION’S MEETING.— Nothing has been left 
undone that should have been done for the insuring this week of a 
completely successful meeting of the New England Association of 
Gas Engineers by its executives, so it is up to the members as a body 
to make the proper recognition of that which their officers have 
thoughtfully planned. From what has been said by many visitors to 
the JouRNAL office the past fortnight we will here venture the prediction 
that, from an attendance standpoint, the 38th meeting of the New 
England gas men will be the most notable of all the meetings of the 
Mother Association ; and that is claiming much. The paper list set 
out by Secretary Gifford is an attractive one, and it may also be 
pointed to that it has one paper on a subject that has never been 
treated formally by any of our American gas bodies. This original 
subject is to be attacked by Mr. H. C. Crafts, of Pittsfield, Mass., in his 
narration concerning the ‘‘ Filling of Balloons with Coal Gas.’’ This 
branch of the trade is certain to take on greater importance each year, 
for ballooning in its relation to warfare has reached the truly impor- 
tant point. To those who would doubt this we have only to say that 
the already considerably large practical interest taken by our National 
Government in the development of this adjunct to warfare is but as 
the prelude is to the finished score. A study of the matters committed 
to the Question Box surely goes to show that this feature of the New 
England’s meetings is even more prominent to-day than it was when 
the plan was originally tried by the Association well over a score of 
‘years ago. Of a certainty, the New England Association is not satis- 
fied with mere living ; it grows, and sturdily, too. 





BUREAU OF INFORMATION, AMERICAN Gas INSTITUTE.—Supplementing 


our information in issue of JouRNAL for the 3d inst., as to the future 


frist 


operation of the Bureau of Information, American & 
anno 
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ate; 
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which clearly outlines the method of working established by the 
Bureau, it may be here added that the members of the Bureau are: 
W. A. Baehr (Chairman), W. H. Gartley, R. B. Brown, W. E. McKay, 
J. D. von Maur, H. L. Rice, F. W. Frueauff, E. H. Earnshaw and 
John M.Rusby. Chairman Baehr’s address is 716 Locust street, St. 
Louis, Mo. It was only at the urgent solicitation of Mr. Gartley that 
Mr. Baehr consented to act a8 Chairman, and it is now up to us all to 
help out in the work that the Bureau has undertaken to supervise. 
Of course, it is best, wherever possible, to send the questions that are 
asked direct to Chairman Baehr, which method will greatly simplify 
the operations of the Bureau. 





MEETINGS ENDED AND TO BE HeLp.—The first meeting of the Power 
Section of the American Society of Mechanical Engineers was held 
last Tuesday evening in the hall of the Engineering Societies’ Build- 
ing, 39 West 39th street, New York, and if the first may be fairly 
taken as an example of that which is to follow, the Society is to be 
congratulated on its new line of policy. The attendance was excellent, 
both as to numbers and authority, and the proceedings were of the 
briskest sort. The set subjects were: ‘‘ Experimental Gas Turbines in 
France,’’ which was rendered doubly interesting by a well handled 
series of lantern slides; ‘‘A Simple, Continuous Gas Calorimeter ;”’ 
and ‘‘A Gas Engine and Producer Guarantee.’’ Naturally, the last 
named was provocative of a spirited discussion. The discussion also 
included extended debate on the question of Gas Power in general. 

The last regular meeting of the Chicago Section of the Dluminating 
Engineering Society was also a record maker for attendance and in- 
terest. The proceedings were prefaced by a dinner served in the 
Breakfast Room of the Grand Pacific Hotel, at 6 p.m. of the 13th inst., 
which was enjoyed by the members in hearty, informal style, and 
later on Dr. H. H. Seabrook’s paper on ‘‘ Effects of Light upon the 
Eye,” was liberally discussed. The debate was rather on the techni 
cal order, but it nevertheless was spirited, owing to the fact that sev- 
eral prominent oculists were especially present to take part therein. 
The Secretary (Mr. George H. Jones) is to be complimented on the 
excellent way in which the preliminaries where thought out and 
acted on. 

The next meeting of the New England Section of the Illuminating 
Engineering Society is most happily arranged, in that it is fixed for 8 
P.M. of to-morrow, at which time Boston will hold many delegates 
ready for the sessions of the New England Association of Gas Engin- 
eers, which are called for the next morning. The meeting place is 
the Edison Building, 39 Boylston street, and the paper is to be the re- 
sult of the studies of Mr. L. W. Marsh, of the American Luxfer Prism 
Co., on ‘* Daylight Dlumination.’’ All visiting gas men are invited 
to take part in the session. 





CURRENT COMMENT.—— 


Mr. Howarp E. Many, whose lengthy, active and successful con- 
nection with the Cleveland (O.) Gas Light and Coke Company, especi- 
ally in the engineering department thereof, is well known to the 
fraternity, has resigned from its service. 


A NOTABLE happening last week was the holding in Wilkes-Barre, 
Pa., of a celebration commemorating the centennial time mark of the 
first anthracite grate fire that was set up in the neighborhood of 
Wilkes-Barre by Jesse Fell a century ago. 


Last week the Managers of the various gas properties controlled by 
Messrs. Edward M. Deane & Co., met (in convention virtually) in 
the offices of the Company in the Murray Building, Grand Rapids, 
Mich. The meeting took up the larger part of the business hours of 
the 1ith, 12th, and 13th insts., and it is needless to say that the time 
thus spent was well spent. A feature of the social side was a banquet 
in the Hotel Pantlind, the evening of Thursday last. It was the first 
meeting of this nature held by the Deane Company’s active forces, 
and it was really in the nature of a tentative one—if the outcome was 
sufficiently valuable the practice was to become an annual one—to 


that, of course, there could be only one result. The meetings will be 
continued. 


It is understood that Mr. Giuliermo Dominguez, of Los Angeles, 
Cal., is arranging for the coustruction of a gas plant in Guadalajara, 
Mexico, the concession under which he is to operate having been 
secured by him last spring. It is estimated that an expenditure of 
$300,000 in gold will be necessary, and the practical part of the enter- 
prise is in the hands of Mr. H. U. Sessions, who left Los Angeles about 
a fortnight ago to remain in Guadalajara until all the requisite pre- 
liminary steps to the work in hand have been completed. 


(Continued from page 231.]} 


PROCEEDINGS AMERICAN GAS INSTITUTE, SECOND 
ANNUAL MEETING, HELDAT THE NEW WILLARD 
HOTEL, WASHINGTON, D. C., OCTOBER 16, 17 
AND 18, 1907. 


THIRD DAY—MORNING SESSION. 


A BULLETIN OF INSTRUCTIONS ON THE CARE AND OPERA 
TION OF RECUPERATIVE BENCHES.’ 

‘* To obtain a producer gas of as high a heat value as possible —that 

is, containing a large amount of carbon monoxide (with the increas: 

of the amount of CO the amount of N, decreases at the same time, 


so that the heat value of the gas is increased from both sources), it 
is requisite that — 


— 


‘“*1. The temperature of gasification must be high when the amount 
of oxygen in the primary air remains constant. However, in prac 
tical operation, a temperature of 700’ to 900° C. is sufficient, becaus: 
at these temperatures the maximum amount of carbon monoxide has 
been nearly attained. 

**2. With high temperatures of gasification the quality of the 
generator gas increases (its amount of carbon monoxide increases 
with the amount of oxygen contained in the primary air. 

‘*3. High blast pressures are unfavorable because the amount of 
carbon dioxide is increased (assuming all other conditions the same). 


‘Tf, however, one desires to generate in the producer as large an 
amount of carbon dioxide as possible, as might be the case during the 
‘blow ’ of the water gas process to obtain a very quick rise in tem 
perature, this is only possible (assuming that the equilibrium is to be 
reached) with very low temperatures, because with rising tempera 
tures the amount of carbon monoxide increases rapidly, and the 
amount of carbon dioxide decreases. 

‘*Should the condition of equilibrium actually be attained in the 
producer it will not be possible to obtain a high generator tempera- 
ture ; that is, if the producer is being operated with a view of obtain 
ing as large an amount of carbon dioxide as possible. Neither would 
an increase in the amount of oxygen in the primary air alter these 
conditions. 

Water Gas.—‘‘ Instead of generating the combustible gases by per 
mitting oxygen contained in the air to come into contact with incan- 
descent carbon, we can utilize the oxygen contained in water. If 
steam is brought into contact with incandescent carbon two different 
reactions take place, according to the temperature. 

** With very high heats the decomposition takes place according to 
the equation : 

C+HO=CO—H, 


while as the temperature falls there comes into play, to a greater an 
greater extent, a second reaction expressed by the equation : 


C + 2H,O = CO, + 2H). 


‘The first equation furnishes a mixture of equal volume of carbon 
monoxide and hydrogen; therefore a gas of the following com 
position : 


Carbon monoxide 50 per cent. by volume. 
50 sé “se ‘es 


‘*The second reaction, when appearing alone, furnishes a gas tha! 
has for 1 volume of CO,, 2 volumes of hydrogen, and. whose con 
position would be : 


Carbon dioxide 
Hydrogen 
‘The thermal value of the first gas equals per 22.42 liters 68 cal. 
while the thermal value of the second gas is only 45.4 cal. 


‘* A comparison of the air gas process with the two water gas pro 
cesses results as follows : 


33.33 per cent. by volume. 


“ee e ‘ 


Thermal Value per | 

Molecule of.Gas Mix 

ture with Constant. 
Vol. Press. 


Composition in Per 
Cent. by Volume. 


He CO OO: Nz Cal Cal 
oa ere 22.6 22.9 
sete 45.4 46.5 

68.0 68.5 


‘* The thermal values refer to equal gas volumes, and are, therefore, 
especially well adapted for the comparison of quantities of gas. If i' 
is desired, however, to take into consideration the efficiency of th: 
combustibles, it is necessary to refer the thermal value to equa 


amounts of carbon (equal volumes of CO and CO,) and we would the: 
have the following : 


Process. 


+ 2N, = 0 + 2N, 


No. 

1 C +4 (Q,) 
2 C + 2H,0 = CO, + 2H,..... 
3 C+H,O=CO +H, 








}, For the opening chapters of this paper, see JouRNAL, ante, p. 22:. 
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12 Grammes Carbon 
Equal Liters of 
No. Gas. 


Therma! Value of the Gas 
-— —— with Constant.- 
Volume Cal, Pressure. Cal. 





— 


a es 67.26 67.8 68.7 
SS re 67.26 136.2 139.5 
Brkweneesiesseu'e > 44.84 136.0 137.0 


‘* As will be observed, water gas even in the worst case results in a 
far greater thermal value than the ideal air gas, to which is to be 
added that it contains a far smaller proportion of incombustible gases. 

‘If we desire to carry the comparison completely through, it will 
be at least necessary to determine the theoretical amount of air re- 
quired for combustion (although it is not necessary to determine the 
pyrometric effect —that is, the theoretically attained combustion tem- 
perature). For each 22.42 liters gas we require: 


C mposition of the Gas Theoretical ——-Gases.-——— Products of 
in Per Cent. by Vol. Amount of Air. Combust- -—--Combustion -—~ 
H2 CO COg Nez Oz Ne ible. Inert. HzO Coz Ne 
a lei 16; 64} 334 0 =61814 oo Soe 663 
9 Gee tats Cee S88 334 133} 66% 166% 66% 334 1334 
3 50 50 Se. dew 50 200 100 200 50 50 200 


‘* As the decomposition of water requires more heat than is gene- 
rated by the formation of carbon monoxide, or even carbon dioxide, 
both water gas processes can only be carried to completion by secur- 
ing heat from an outside source. For we have: 

C + 4(O,) = CO + 21,100 cal. 
C + 2H, O= CO, + 2H, + 97,600 — 138,000 = CO, + 2H, — 40.4 cal. 
C + H,O = CO + H, + 26,100 — 69,000 = CO + H, — 42.9 cal. 


If we take this supply of heat into consideration we have : 


Thermal Value of Amt. of Heat to be Gain in 
the Gas per'2 Supplied from Out- Heat. 

Process. Grm. Carbon. Cal. side Sources, Cal. Cal 
C +4(0,) + 2N,=CO+2N:. 68.7 — 21.1 89.8 
C + $8.0 = CO, + 3Hs...... 139.5 + 40.4 99.1 
C + Bet): ax OOD) + The once wees 137.0 + 42.9 94.1 


‘*The absolute gain in heat in water gases is not a large one, and 
becomes smaller when we consider the heat losses due to supplying 
the necessary amount of heat in the producer. The superiority of 
water gas does not, under any circumstances, consist in a gain of 
heat, but in the fact that a gas of greater thermal value is obtained, 
and because it is possible to utilize the heat of combustion to better 
advantage. 

‘* As can be seen from the above considerations, the first process 
which takes place, when steam is brought into contact with a layer 
of incandescent carbon is, according to the equation, C H,O = CO 
+ H,. But as heat is absorbed by this process (endothermic reaction) 
the layer of carbon will cool and there will appear simultaneously 
with the first process a second one, C + 2H,O = CO, + 2H,. 

‘* As the cooling proceeds the second reaction becomes more pro- 
nounced, until finally the carbon in the generator becomes so cold 
that the process comes to a standstill, and the steam introduced into 
the layer of carbon passes through undecomposed. This makes it 
necessary to reheat the carbon contents of the generator, which is ac- 
complished by shutting off the steam and permitting air to be blown 
through it (generating air gas, that may be collected and utilized in- 
dependently) until the fire is again sufficiently heated. This is called 
the ‘blow.’ After this has been accomplished, the blast is cut off and 
steam turned on again (run) until the temperature has dropped so low 
that the water gas process does not take place economically. 

‘* Therefore, we are obliged to deal with an intermittent process, 
which not only requires careful attention, but which also necessitates 
the erection of at least double the number of generators, where con- 
tinuous production is requisite, and a gasholder is undesirable. 

‘* As we have seen, both water gas processes take place simulta- 
neously, but as one results in a far better gas and better fuel efficiency, 
it is important to know the conditions under which decomposition 
proceeds in both processes. For this purpose we will study the con- 
ditions of equilibrium between both reactions. To establish the 
equilibrium in the gaseous condition, it is first necessary to find a re- 
action between the constituents of each. We find such simply by 
subtracting the reactions 

C + H,O = CO + H, 
and C + 2H;:0 = CO, + 2H, 
fro each other. In this manner we secure the following reaction : 
CO, + H, + CO + H,O. 
‘*This is a reversible reaction, in which we secure 2 volumes 


(CO, + H,) from 2 volumes (CO + H,O) which are independent of 
their pressure at such temperatures where water appears as steam 


mise that the composition of water gas under given temperatures 
would be independent of the pressure. This, however, is not the case, 
as the following observation will show, from the last reaction the 


isothermic equilibrium : _ Coo Cus) 
: Cezo Cuz 

or Cro = Cue 

Coz ; Ca 20 


‘‘ Therefore, at any given temperature, any proportion of CO: CO,, 
corresponds to another proportion of H:H,O. To arrive at definite 
results we must find a reaction which establishes the equilibrium 
between the gaseous constituents, which in this case consists of CO, 
H,, H,O, and the solid C, and as such we will choose the equation 
used in the air gas process : 

CO, + C + 2CO. 

For this we can substitute (Coo?) 

r co 





> Coos 

and now the conditions for establishing the isothermic equilibrium 
are given. As this last reaction is dependent on the pressure, it fol- 
lows that the composition of the water gas is dependent upon the 
pressure. The theory of the water gas process has been thoroughly 
discussed previously (Jiiptner, ‘‘ Phys. Chemistry,’’) and it will suffice 
to give the results of such a theoretical research : 

‘* Expressing the steam pressure with II, and the temperature of 
gasification in degs. C) with t, the ideal composition of the water gas 
—that is, the composition corresponding to the attained condition of 
equilibrium—is as follows : 
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“Figs. 87 and 88 show the ideal composition of water gas at a steam 
pressure of 1 atm. and 4 atm. in diagrammatic form. In general the 
tendency of the curves, under increasing pressure, is towards higher 





(and these are the only ones we can here consider), We could sur- 


emperatures. Furthermore, these diagrams show that the amount 
of undecomposed steam decreases very rapidly commencing at a cer- 
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‘‘In the middle portion of the last two curves they are nearl) 
parallel, but the hydrogen curve commences to rise at about 200° C 
prior to the carbon monoxide curve. Simultaneously with the hydro 
gen curve the carbon dioxide curve commences to rise (althoug): 
slowly) until it intersects the steam curve, and then drops practical] 
simultaneously with it. 

‘*From this we find, for practical operation, that the most favorable 
gasification temperature lies somewhere within a temperature inter 
val of about 200°, and increases with the steam pressure.” 

The foregoing extract from Jiiptner’s ‘‘ Treatise’? may appear some 
what out of place, but Ido not consider it in that sense, because it 
may become applicable in separate producer installations. 

In addition to these extracts from Jiiptner’s admirable book I will 
refer anyone desirous of delving into these questions to a paper en 
titled, ‘‘Steam in Gas Producer Practice; An Investigation on the 
Use of Steam in Gas Producer Practice,’’ by W. A. Bone, D.Sc., Ph.D., 
F.R.S., Professor of Applied Chemistry (Full and Metallurgy), Leeds 
University ; and R. V. Wheeler, M.Sc., late Dalton Scholar and Re- 
search Fellow of Manchester University ; Chemist to Messrs. Monk, 
Hall & Co., Lid., Warrington, England. This paper is published in 
the AMERICAN Gas LIGHT JOURNAL, June 3, 1907, and concluded in 
the issue of June 10, 1907. 

I will also quote from a letter I received from Dr. J. Bueb, of Dessau, 
Germany, under date of July 27, 1907, as follows: 

‘In regard to the reactions which take place in producers—whether 
carbon and oxygen burn directly to carbon dioxide, whether the car 
bon dioxide is subsequently dissociated, or whether slow combustion 
takes place first to CO and then to CO,—these are matters about which 
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jain temperature, while the amount of carbon monoxide and hydro- 


scientists are not yet agreed. These reactions probably all take place 
simultaneously, and whatever reaction predominates is probably 
largely dependent upon the temperature.”’ 


In connection with the use of water or water vapor under gas pro- 
ducers, I wish to insert a table kindly furnished me by Mr. A. H. 
Strecker, of Newark, N. J. This tab!e was compiled by Dr. H. Bunte, 
of Karlsruhe, Gemany, and shows the effect of water vapor upon 
secondary combustion and temperature of same. The calculation is 
made from the known flame temperature of the gases under con 
sideration. Dr. Bunte’s figures mean simply the elevation of temper- 
atures by the combustion of these gases, above those of the fuel and 
air supplied to the furnace. In practice these temperatures will be 
much less, owing to radiation, cooling influence of charges, excess of 
air supplied, and other causes. The figures are based upon the exact 
theoretical amount of air required. 
Dr. Bunte assumes the air for primary combustion to have a tem 
perature of 500 C., or 932° F., and that for secondary combustion a 
temperature of 1,000° C., or 1,882° F. His results are figured on the 
basis of a ‘‘Munich ”’ furnace, where the steam needed is entirely pro 
duced by evaporation of water by the flue gases. The ashpan is cov- 
ered so that the fire looses none of its heat by radiation into the water 
contained therein. Dr. Bunte’s tabulated results are as follows : 
Distribution of 
Primary and 
Ini: ial I itial Temp. in Com- Secondary Air 
Temp. bustion Chamber, with by Volume. 
How Operating. in Gen, Secondary Air. Primary, Secondary. 
Deg. F. Deg. F. Deg. F. 
1. Without steam....... 2,640 4,937 5,770 1 1 
2. With steam, 1 C to 0.42 
H,O — primary air 
Ses 1,284 4,617 5,604 0.72 1.28 
3. Do. primary air at 
ETE sieusiiss péves 1,870 4,897 5,884 
4. Withsteam 1C to 0.567 
H.O — primary air 
aad wn 1,267 4,751 5,801 0.62 1.38 
See Journal fur Gasbeler chtung, No. 15, of 1101, 


Return Flue Gas vs. Steam as Methods for Clinker Prevention 
and Fuel Economy.— Probably no more fascinating study in connec 
tion with producer work can be found than that relating to fue! 
economy. Closely related to this we find the subject of clinker pre- 


invention tending towards greater economy in fuel consumption, or 
which absolutely and cheaply disposes of clinker formation, is surely 


formation of clinkers is dependent upon temperature. The silicon, 
calcium and iron constituents of any given fuel are largely respon- 
sible for the clinker formation, and it results from the fusing or flux- 
ing of {the slug. Heretofore water or steam has been used to keep 
down the temperature of the fire, and it has fulfilled its purpose with 





gen increases rapidly, 


varying degrees of satisfaction. Of late years, however, certain other 


vention naturally affiliated with fuel economy. Any discovery or 


to be reckoned among the good things that come to mankind. The 
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methods for clinker prevention have made their appearance, neal 
the most prominent of these being the return of a portion of the waste 
products of combustion under the fire. 

This returning of a portion of the waste products of combustion 
under the fire is a subject of considerable importance just now. Iam 
frank to say that Ido not believe a strictly up-to-date discussion of 
retort house practice can be written now, leaving this matter out of 
consideration. I will, therefore, give such results of the use of this 
method as I have been able to secure both abroad and in this country, 
and will give such a portion of its history as may be of interest in this 
connection. At this time I wish to say most emphatically that my 
statements are to be received strictly in the sense that my discussion 
is to be upon the merits of the case, and is not to be considered or in- 
terpreted in any way as reflecting upon the validity or non-validity of 
any of the patents involved. What we wish to know is what merit 
there is to the method ; the facts, if they can be secured, and that is 
all. 

In the first place we will look into some of the history of these 
ideas. Iam naturally unable to go into this matter very deeply for 
lack of time, and because I do not believe we could gain very much 
exact knowledge from the experience with this or similar methods in 
the early ‘stages of their exploitation. Referring, first, to the 1901 
Edition of ‘‘ Die Gaserzeuger und Gasfeuerungen,’’ by Ernst Schma- 
tolla, we find, on page 80, the beginning of a chapter on the Siemens’ 
regenerative furnace. This chapter describes the standard regenera- 
tive construction as invented by Friedrich Siemens in 1856. Follow- 
ing this chapter is one headed, ‘‘The New Siemens Furnace with 
Chemical Regeneration.’’ This latter chapter begins on page 87, and 
in the second paragraph we find a statement that a certain furnace is 
illustrated in this chapter after the latest patent of the ‘‘ Aktiengesell- 
schaft fiir Glasindustrie, formerly Friedrich Siemens *’ in Dresden, 
as per patent No. 114,531. Quoting the paragraph following we have: 


‘*In addition to the location of the generators in contact, or next to 
the furnace, a considerable saving in fuel is said to be effected in this 
style of construction by the introduction of a portion of the hot waste 
gases, which is again passed through the gas generator. Since the 
products of combustion consist mostly of carbon dioxide, water 
vapor, and nitrogen, the carbon dioxide and water vapor are reduced 
as per the following formule : 

CO, + C = 2CO. 
H,O + C = H, + CO.” 

Thereupon there follows a specific description of this particular 
type of Siemens regenerative furnace (I am using the term ‘ re- 
generative ’’ advisedly) with drawings. The portion of the hot waste 
gases to be returned to the producer is shown and described as being 
taken off before these waste gases enter the regenerator, and as forced 
under the grates by means of jets or injectors (kind not stated). 
Separate jets or injectors are provided for introducing other primary 
air. The first named jets are stated to be so arranged that the intro- 
duction of the waste products under the fire, or of hot air from the 
regenerators, can be brought about. No results are stated, and all 


one can learn from this chapter is the fact that Siemens used this. 


method, and it is stated that a considerable saving in fuel resulted. 

Going back somewhat earlier in the history of these methods, we 
find that a patent was issued to Friedrich Siemens, of Dresden, Ger- 
many, June 17, 1891; D. R. P.,' 69,651, from which the following 
‘* patent claims” are translated : 


‘“*1. A gas generating furnace in which the products of distillation 
from the upper layers of the firing material are conducted from the 
charging spout ‘T’ to a special chamber ‘B,’ where they are burned 
with air brought into this chamber; whereupon the hot mixture of 
gases and vapors is forced to and under the gas producer itself by 
means of a steam jet. 

“2. A gas generating furnace of the above mentioned construc- 
tion, in which, for the purpose of saving fuel, a stream of gas con- 
taining hot carbon dioxide (for example hot products of combustion) 
is conducted to the chamber ‘ B’ in place of air.” 


Thereupon there follows a description of the process. In the fixst 
place it is distinctly set forth that only a portion of the total gas 
generated is conducted to the chamber ‘‘ B,’’ to be burned, and then 
forced under the producer by means of a steam jet. Siemens claims 
that gases that can be condensed, such as water vapors, tar or lamp- 
black, which are so detrimental in ordinary producer gas, exist only 
in very small quantities in this method. It is also distinctly stated 





| glass industry by F. Siemens, 








that the highly heated carbon dioxide, steam and nitrogen resulting 
from the combustion in the chamber ‘‘ B”’ are used for the generation 
of gas in the fuel bed instead of cold air. It is again stated that the 
hereby occasioned saving must be looked upon as a considerable one, 
especially where a fuel of low value is used, but it is said the process 
is not so advantageous where good coal is used. A separate steam 
jet is provided to force air under the fuel bed when required. Coke 
or coal can be used. 
The gist of the last named patent of Siemens seems to be that pro- 
ducer gas is to be burnt and forced under the generator by a steam , 
jet, and that also a stream of gas containing carbon dioxide can also 
be led to the producer, but the means of so doing appears to be dis- 
tinctly stated as a steam jet. 
In the ‘‘ Handbuch der Chemischen Technologie,’ by Dr. Ferdinand 
Fischer, 1900 Edition, Book I., on page 41, we find the statement that 
Fr. Siemens proposes to use the carbon dioxide of the products of 
combustion to gasify carbon by means of the equation 

C + COs: == 2CO. 
It is here stated that about one-half of the products of combustion 
is blown into the gas producer. Such a construction is said to be 
installed in the Pather Iron and Steel Company’s works, in Frishaw. 
In the description it is further stated that the waste gases are forced 
under the furnace by means of jets or injectors: It is also said the 
statement that large savings in fuel are made is very doubtful, and it 
is also stated that the entire process is such that the question of its 
advantage over other methods is still to be proved. 
In the book by the same author, year 1893, entitled ‘‘ Jahres-Bericht 
iiber die Leistungen der Chemischen Technologie, ”’ pp. 111,112, 113, 114, 
we find several calculations and statements concerning the value or 
non-value of the method of returning the waste products of combus- 
tion which contain carbon dioxide. The gist of the calculation results 
in the statement that it is better to use water vapor well mixed with 
air than to use waste gases. 
I will give a translation of the calculations in Fischer's ‘‘ Jahres- 
Bericht ” for 1893, but before doing so wish to quote from a letter I 
received from Dr. J. Bueb, Dessau, Germany, under date of July 27, 
1907 : 

‘The introduction of waste gases under a fire, as applied in the 
has not proved satisfactory where 
applied in gas works to date, on account of the complication of the 
proceeding.” 

Dr. Bueb then refers me to F. Siemens Company, in Dresden. 

Returning now to the calculation in Dr. Fischer’s book, 1893, we 
have the following extracts, beginning page 107 and ending page 114. 
Remember that the metric system of weights and measures is used 
throughout the German calculations—extracts from *‘ Calculations,” 
Dr. F. Fischer’s ‘‘ Jahres-Bericht,’’ 1903: 

‘‘Tn order to gasify carbon the following well-known reaction takes 
place : 


Thermal Values of 


Heat Developed. the Resulting Gases. 


Reaction No. Calories Calories. 
ee 97,000 0 
aie ik 1 t ees cere 29,000 68,000 
ee 3 eee ore 39,000 136,000 
4.C + HO=CO + H,.......... 39,400 136,400 

(Water vapor from 20°)........ 28,600 125,600 
5. C + 2H,O = CO, + 2H,....... 39,800 136,800 

(Water vapor from 20°)....... 28,200 125,200 


This means that, taking equation No. 2, 12 kg. C., and 11.15 cbm. O 
(with 41.95 cbm. N), or 53.1 cbm., resulted in 22.3 cbm. CO, and 64.2 
cbm. of mixed gas of the following composition : CO, 34.7 per cent. ; 
N, 65.3 per cent. 

‘This equation, with the foregoing quantities of material, pro- 
duces or sets free 29,000 heat units, which gives the gases a tempera- 
ture of approximately 1,500’, not considering the losses in the gener- 
erator. The application of carbon dioxide from the preceding 
equations appears to result about the same as that of liquid water, as 
per equations 3 and 5. 

‘* Tt is to be noted that the temperature in a producer must be prac- 
tically 1,000° C. to allow the reactions shown in equations 3, 4 and 5 
to take place. In order to keep the Temperature in the generator up to 
about 1,000’ it is necessary to expend about 19,000 heat units. There 
is thus available about 10,000 heat units left over for use otherwise 
from reaction No. 2. 

‘* Since the application of equations 3 and 5 result about the same 
in heat developed and thermal capacity, we can only use one CO, (eq. 
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No. 3) for every 4 reactions No. 2 as follows: 
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4 No. 2=4C + 40 = 400. 
1 No. 3 = C + CO: = 2CO, or combined these result in 5C + 20, + 
Co, = 6CO. 
“The resulting gas has the following composition : 


Cbm. Per Cent. 
Carbon monoxide q 44.3 
Nitrogen ’ 55.7 





100.0 


‘Sixty kilograms carbon, therefore, result in 3016 cbm. gas of 
408,000 heat units thermal value, about 84 per cent. efficiency ; the 
use of carbon dioxide for gas production, therefore, cannot be of 
much value. 

‘* Siemens uses waste products of combustion containing carbon di- 
oxide, and, therefore, introduces about 90 cbm. nitrogen with 22.3 
ebm. carbon dioxide (see J., 1890-190). The resulting gas would then 
have the following composition : 


Cbm. P. r Cent. 
Carbon monoxide............ bids : 34.2 
Nitrogen é 65.8 





391.6 100.0 


‘In fact this composition of the gas could not be attained without 
greatly preheating the same, because it requires about 27,000 heat 
units to raise the temperature of the 90 cbm. nitrogen to the producer 
temperature, 1,000°, so that more than one-half of the available heat 


would be used for this purpose. Fifty-four kg. carbon could, there- 
fore, produce : 


Cbm. Per Cent. 
- Carbon monoxide............ nig " 34.4 


65.6 





100.0 


which have a thermal value of 340,000 heat units, or 78 per cent. 
efficiency. Therefore, considering the efficiency of the process from 
a standpoint of the total heat development of the fuel, the use of water 
vapor is much more desirable than that of products of combustion 
containing carbon dioxide. Calling the gas underthe latter (Siemens) 
discussion 3a, we have the following tabular comparison of the vari- 
ous equations : 

Equation Number. 2 8a 
1 kg. C. produces gas in Rabi be y 6.01 
Composition of resulting fo! ool ‘7 $44 

gas in per cent. | H 


_ 


; \N 3 65.6 
No. cbm. air required to burn 1 cbm. gas. 0. 0.82 
Products of combustion in “3% . 0.34 
ebm. of 1 cbm. of gas ee 


2 eee eeee 


moo BAR 
suresh? e,n" 


Bseeor> 


1.31 





= room Bod: — 


z 


tal 1.65 
Thermal value of 1 cbm. gas (water vapor 


from 20°) 

Available heat units of the next above 
thermal value, if the products of com- 
bustion escape at 1,000°.............. , 471. 

Do. for 1 kg. carbon. ......... bwee este - 2,831. 


1,049. 


E 


731. 
3,611. 

‘‘ From the above table it appears that the use of products of com- 
bustion, as per 3a, is not as efficient as the application of water vapor. 
An inspection of equation No. 4 shows this to be the one we should 
strive to produce. If, on the other hand, we could arrange to preheat 
the mixture of primary air up to, say, 500° to 550°, we could utilize 
the equations as follows, on account of having more available heat : 
3 No. 2 = 3C + 30 = 300. 
2 No. 4 = 2C + 2H,O = 2CO + 2H,, or combined, 


; 5C + 30 + 2H:O = 5CO + 2H,. 
Again, 


3 No. 2 = 3C -|- 30 = 3C0. 
2 No. 5 = 2C -|- 4H,O = 200, -|- 4H,, or combined, 
5C -|- 30 -|- 4H,O = 2C0, -|- 3CO + 4H,,. 
‘From this we see that 60 kilogram of carbon combine with 159 


cbm. air and 36 and 72 kg. water vapor respectively (equations 4 and 
5), and result in : 
Fo 5. 


Total thermal value (water vapor from 20°) ..455,200 cal. 434,400 cal. 
94 per cent. 90 per cent 
5.44 cbm. 

13.7 
Composition of gases in per cent. - , ; r 


Efficiency 


1 kg. C. results in gas.... .... .....0..+--. 4.7 cbm. 


44.7 
1,612 cal. 

‘‘ This tabulation shows that the preheating of the mixture of water 
vapor and air has a very favorable influence. In gas benches where 
high heats are required this preheating would probably be made to 
goas high as 1,000°. The entire heat of reaction 2 could then be 
changed into chemical work, and ‘for one reaction No. 2 we could 
add one reaction No. 4 (No. 5 is out of the question at this tempera 
ture), and for 4 No. 2, almost 3 No. 3 could be applied. To obtain 
pure carbon dioxide is apparently out of the question, so that only 
products of combustion (with 20 per cent. of CO,) can be considered. 


4No. 2 =4C-|-40 = 400. 
3 No. 3 = 3C -|- 3CO, = 6CO, or combined, 
7C -{- 40 -|- 3CO, = 10CO, 


Thermal value of 1 cub. meter gas 


** Again, 
1 No. 2= C-|-O = CO. 
1 No. 4= C-|- H,O = CO -|- H,, or combined, 
2C -|- O -|- H,O = 2CO -|- Hy. 
‘* The results are as tabulated : 
Equation No. . 4. 
44.6 cbm. 


22.3 cbm. 
42.0 cbm. 


Amounts of resulting gas 





108.9 cbm. 


4.54 cbm. 
{CO, 
Composition of gases in per ag 
Thermal value of 1 cub. meter gas 1,776 cal. 
‘“‘Tf the gas and air for combustion are brought into the furnace at 
the same temperature as that at which the products of combustion 
leave the furnace, it is evident the entire heat of the gasified coal is 
used up in the furnace, excluding the losses through the walls. 
Practically this is not possible, and the gases must always leave the 
producer much hotter than they can enter it in this particular method. 
If gas and air enter at 1,000° and the products of combustion leave at 
1,400” we have the following : 


Equation No. 4, 
1 cbm. gas results in cbm. of pro- ( CO 0.41 
ducts of combustion H 0.20 


1.54 





2.15 


Thermal value of 1 cbm. of gas 1,034 cal. 1,776 cal. 


"| Of this there is available o. 2 


‘In order to introduce equal quantities of heat into the furnace, it 
is necessary to use twice as much gas produced from carbon dioxide 
(3a) as that from water vapor. Therefore, it would be necessary to 
use apparatus about twice as largo, which would result in corres- 
pondingly greater heat losses by radiation so that the introduction of 
gas produced by products of combustion is still more undesirable 
than shown above. In the new Siemens furnace, a portion of the 
products of combustion is conducted under the grates by means of a 
steam jet. It has already been proved that the claims under this in- 
vention were not correct (see ‘‘J.,” 1890-91), and the foregoing 
figures show that the introduction of products of combustion, even at 
a temperature as high as 1,000° is very uneconomical. The only 
question remaining, therefore, is whether it is economical to intro- 
duce still hotter gases. The reaction C -/- CO. = 2CO, requires 
39,000 heat units; 22.3 chm. carbon dioxide are mixed with approxi- 
mately 90 cbm. nitrogen, or there are approximately 112 cubic meters 
of products of combustion. 

‘“*If we assume the specific heat of these gases over 1,000, even as 
high as 0.4, the gases would have to be conducted to the generator 
some 900° hotter than is requisite for the reaction, or at a temperature 
of about 1,900°, which cannot be accomplished readily in practice. 
Siemens introduces steam at the same time, which again necessitates 





considerable quantities of heat for raising its temperature and decom- 
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posing it. Without introducing air at the same time this proposition 
is impossible. The reaction : 


2C + CO, + H.0O = 3CO + H, 


requires 68,000 heat units. If the products of combustion were intro- 
duced into the generator at 1,400° they carry with them 17,900 heat 
units, whereas the heating of the vapor up to 1,000° requires 8,800 heat 
units. There would then remain 59,000 heat units to be supplied by 
the reaction 

C + O=CO = 29,000 heat units. 


‘* Under the most favorable circumstances the air could be intro- 
duced at a temperature of about 1,200°, and the reaction then would be: 
4C + CO, -|- H,O -|- 0. = 5CO + H,. 

‘Therefore, 46 kg. carbon, 112 cbm. of products of combustion, 18 
kg. water vapor, and 106 cbm. air, would result in the following gas: 








Sa teisssneese 111.5 cbm. 36.3 per cent. 

DL sendbaepens 22.4 ‘* 7.3 sig 

Lf a or Zo. 56.4 
307.0 ‘‘ 100.0 * 


Thermal value of 1 cubic meter gas = 1,295 cal. 


‘Tt appears, therefore, as though the gas obtained even under such 
favorable conditions is not as economical or efficient a process as that 
obtained by the use of water vapor; in fact, owing to the inevitacle 
losses, the results will be much poorer. The introduction of products 
of combustion into a gas producer is, therefore, in every respect an 
unfavorable proposition, and the circulation of the great quantities of 
nitrogen always results in large heat losses. If the process really 
results in a saving of 50 per cent. of fuel, as claimed, it merely goes 
to prove that the previous operation under the old method was just 
that much poorer than it should have been.” ’ 


According to Dr. Fischer’s calculations as above, as extracted from 
his ‘‘ Jahres-Bericht ’’ for 1903, it would appear that there is theoreti- 
cally every reason to believe that the process of returning waste gases 
back under the fire is not as economical as the use water vapor. I 
searched through Jiiptner’s work in the hope of finding some reference 
or calculations relating to this subject, but was unable to see any- 
thing. In the further hope of securing some facts or working data on 
this method as applied abroad, I have written to F. Siemens & Co., 
Dresden, Germany, for their actual experience along this line in the 
glass as well as in the gas industry. I also have a promise from Dr. 
H. Bunte, of Karlsruhe, Germany, to recite his ideas and experiences. 
If these two answers arrive in time they will be found among the 
addenda at the end of the paper, otherwise they will have to be re- 
served for future use. 

Efforts Made in the United States to Accomplish Greater Fuel 
Economy and for Clinker Prevention.—My discussion so far has been 
entirely on the work done abroad. Upon investigating the inventions 
and research work undertaken in this country I have been unable to 
find anything, except certain patents and applications of same in cer- 
tain plants. The patents that have come to my knowledge are 
829,105, 844,504 and 848,729. It is not my intention to go into the de- 
tails of these patents, as anyone desirous of studying them can readily 
obtain copies from the U. 8. Patent Office, Washington, D. C. 

I have, however, endeavored to secure working results from some 


of one kind of operation (say coal gas) and get the water gas results 
by subtracting from the total. 

Second, they fail to give the size, kind of drum, and maximum rate 
per hour of sending gas through the station meter. Without absolute 
knowledge at hand I very much suspect their station meter is greatly 
overloaded at certain hours of the day at least, a condition conducive 
to great non-accuracy. Furthermore, not giving their ideas as to the 
accuracy of the station meter during the past 12 months, would lead 
me to strongly suspect that perhaps the drum was badly rusted out, 
possibly full of holes, etc. This may not be true, but it throws 
doubts on the results. Note also that 10 of their benches were refilled 
completely as far back as 1900. Otherwise the answers are clear and 
not subject to criticism. The bench fuel reported by No. 34 is 246 
pounds coke per ton coal carbonized, obtained largely, I assume, by 
the use of the return flue gas method. As contrasted to this, observe 
the answer of company No.7, which reports 235 pounds coke as bench 
fuel per ton coal carbonized. Observe also the difference in the coal 
itself and the thermal value of the coke. Company No. 7 does not use 
return flue gas scheme, but separately meters its coal gas, and there is 
no criticism to make on its operation. 


I was unable to secure any official data as to the return flue gas in- 
stallation at St. Paul, but have a letter from Mr. R. M. Redding, who 
was formerly chemist of that Company, dated August 10, 1907, which 
I herewith reproduce in full. 
‘¢ New Orteans, La., Aug. 10th, 1907. 
Mr. W. A. Baehr, Engineer, Laclede Gas Light Co., St. Louis, Mo. : 
Dear Sir: Mr. Miller has handed me your circular letter regarding 
the manufacture of coal gas, and suggested that I answer such ques- 
tions as came under my personal observation while connected with 
the St. Paul Gas Light Company. Without doubt, you will receive 
from Mr. Doty very complete replies, so I will confine myself to those 
questions dealing with the use of economizers. 
‘‘The fuel economizer of the Improvement Equipment Company 
was placed in the St. Paul plant a year ago last spring, and was pu 
in service shortly after my going with the Company in June. Dur- 
ing the 8 months of my service there the economizers were largely 
under my control. The fuel used was gas house coke made from 
Pittsburgh coal and had a calorific value of about 13,300. In the 
working of the economizer the fuel gases are drawn from a point near 
the entrance into the stack by means of an air injector and driven un- 
der the grate, from which point they ascend through the grate bars, 
which are thereby cooled, and on through the bed of fire where the 
CO, is reduced to CO. The economizer is so built that each bench 
may be controlled independently ; also, each bench has 2 injectors 
(one on each side) which may be regulated independently. The Im- 
provement Equipment Company claim that satisfactory results will 
be secured by the return of 25 per cent. of the flue gases under the 
the grate. This, however, is not my experience with the remodeled 
benches in St. Paul (Bredel and Parker-Russell). With a flue gas 
showing 15-17 per cent. CO,, I found it necessary to have not less 
than 8 per cent. CO, under the grate, which means that 50 per cent. 
of the flue gases had to be returned in order to keep the grate cool and 
free of clinker. 

‘I found that the proper balance necessary between the flue gases 
and secondary air required a rather delicate adjustment of pressure, 


of the installations already put in, and to ascertain from these plants | 0zzles on the injectors, etc., and required some attention of such a 


the commercial value of the method. I regret very much that St. 
Louis has no recuperative benches operating on coal gas, or I should 
certainly have made thorough tests to be presented in this paper. In 
the next section of this paper you will find the actual reports of opera- 


nature that one not familiar with the scientific principle upon which 

the economizer works. would be at a loss to correct the trouble. 
‘*Under intelligent supervision the economizer is of value. Heats 

may be brought up in about half the time required for benches fired 


tion of a large number of companies, in reply to a circular list of 100} in the ordinary way. The work dependent on the fireman is lessened 


questions that I sent out. 


Among these will be found the answers of | to a marked degree, in that little or no clinkering is required, since 


one company using the return flue gas method, as patented in this the fuel burns to a clean ash with only an occasional small clinker. 


country. 


I have also the unofficial report of one other company, from|One man can handle about twice as many benches so operated as 


one of their chemists no longer in their employ, in the form of a let- | against those fired in the ordinary way. 





ter, which I will quote later on. 


Referring first to the one company 


In conjunction with a representative of the Improvement Equip- 


whose answers will be found later on, under No. 34, we find as ment Company, Mr. Geo. Steinwedell and myself made comparative 


follows: 


tests of benches equipped with the economizer and those fired in the 


This company operates benches of 6’s with average fire depths of ordinary way. The actual figures I have not at hand, but the test 


5 fret. 
the return flue gas method is concerned? 


First, they have but one station meter, and the coal gas and water 
This at once makes} 
all their reported results very doubtful. I would not be surprised if’ of Madison, Wis., read before the Wisconsin Gas Association in 1907 
these results were wrong as much as 5 per cent., or possibly even as’ (see American Gas Licgat JOURNAL, May 27, 1907, p. 886). treats of 
much as 8 or 10 per cent., because they certainly estimate the results the return flue gas method and the results accomplished by it. Un- 


gas are mixed before passing through this meter. 


Now what criticisms can be applied to their answers as far as showed a saving in favor of benches equipped with the economizer in 


point of fuel saved, labor required to maintained fires, etc. 
Respectfully yours, R. M. Reppina, Chemist.”’ 


A paper entitled ‘‘ Bench Fuel Economies,” by Mr. F. M. Richards, 
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fortunately Mr. Richards does not tell us of all the factors entering 
into such a result. For instance, does he separately meter his coal 
gas? is the meter correct? how does he know that, etc.? It is very 
hard to accept results as worth anything unless all factors which may 
influence such results are considered, and covered by the paper. In 
the discussion of Mr. Richard’s paper the matter of the power required 
to introduce the return flue gases under the grates was brought into 
question. In regard to this point I can quote from a letter received 
from Mr. E. Y. Sayer, General Manager of The Improved Equipment 
Company, 60 Wall street, New York city, under date of September 3, 
1907, as follows : 


‘** We have a small positive pressure blower having a capacity of 5 
benches at Mattoon. This blower is direct connected to a vertical 
engine having cylinder dimensions of 4} inches by 5 inches. They 
have a smal] 25-horse power boiler which furnishes steam for the en- 
tire plant, operating the exhauster and blower. Nothing but breeze 
is used in the boiler, and the boiler fuel amounts to 600 pounds of 
breeze per 24 hours. The steam pressure will vary from 60 to 80 
pounds. The engine is a small, slide valve engine, and whereas we 
have never indicated it would imagine that it is developing something 
slightly over 1-horse power. It is operated at about 150 revolutions 
per minute, and certainly the mean effective pressure is not over 30 
pounds per square inch. The air is delivered at 25-ounce pressure 
and this blower outfit is guaranteed to develop 5 pounds air pressure 
with 80 pounds steam. With a mean effective pressure of 30 pounds 
you will see the engine is developing about 1.02-horse power. 

‘“‘T am going somewhat into detail about the power required to oper- 
ate one of our air injectors, for the reason that so much discussion has 
occurred on this point, and apparently it is very much misunderstood 
by everyone. We have in Denver 36 benches operating with the 
economizer. Last year we installed 10 new benches of 6’s there that 
are every day carbonizing 7.2 tons of coal. The air is furnished to the 
injector at a pressure of from 25 to 30 ounces per square inch, which 
represents, allowing an efficiency of blower of 66.6 per cent., 0.249- 
horse power per bench. Estimating 50 pounds steam per hour per 
horse power developed at the engine and an evaporation of 5 pounds 
of steam per pound of boiler fuel, it requires 60 pounds of boiler fuel 
per bench per day to operate the economizer. This fuel is mostly 
breeze and cheap coal, which have a monetary value of about one- 
half less than that of coke. Therefore, calculated on a value basis, it 
requires about 30 pounds of coke to operate the economizer per bench 
per day of 24 hours. These are actual figures, and to substantiate 
their accuracy I am submitting our calculation. 

“If you will refer to a copy of ‘ Mechanical Draft,’ published by B. 
F, Sturtevant & Co., in whose catalogue No. 98, on page 148, table No. 
91, you will find that the actual power represented by a jet of air 
under 15 ounces pressure per square inch, the nozzle having an 
effective area of 1 square inch, is 0.5518-horse power. By doubling 
this pressure, namely, 30 ounces per square inch, it represents an 
actual horse power of 1.1036. We have benches operating in Denver 
where the nozzle is reduced to its smallest dimension, namely, ,', inch. 
Therefore the amount of air issuing from one of these nozzles would 
represent 0.166 of a horse power. The positive pressure blower com- 
panies guarantee 85 per cent. efficiency for their blowers, but for 
safety calculate that due to inefficiency of the blower and loss in pipe 
the actual power represented by the air at the nozzle would be two- 
thirds, or 66 per cent. efficiency. This would indicate a continuous 
horse power of .249. Allowing 5 pounds evaporation per pound of 
boiler fuel and 50 pounds of steam per horse power hour of engine, 


this would represent 60 pounds of boiler fuel per bench per day. The 
entire calculation is as follows : 


** 15 ounces per square inch pressure (nozzle 1 square inch) = .5518- 
horse power. 


**0.5518 x 2 = 1.1036, 
‘* Diameter ¥ inch = 0.15033 square inches. 
** 1.1036 x 0.15033 = 0.166. 
" Consider 0.166 = 2/3 power .*. 3/3 = 0.249-horse power. 
‘** Allowing 5 pounds evaporation and 50 pounds steam per horse 
power hour, 
1/4 x 50 x 24 


5 


= 60 pounds of fuel. 


Y Asa matter of fact, at one of our plants where we have an elec- 
trically driven blower, and there is in circuit with the motor a volt- 
meter and ammeter, these results are verified. We are going into a 


good deal of detail on this subject as it is important, and we would: 








like you to be thoroughly familiar with this feature of the economize: 
At Mattoon, where they used to have direct fired benches, and the: 
bench fuel was something over 500 pounds, we have cut the benc! 
fuel at that plant in two, and when they get to using hot coke in thei 
furnaces and running both benches at their normal capacity, thei: 
bench fuel will probably drop to 210 pounds. We are extremel) 
anxious for you to see one of our types of benches, and, if possible 
would like to have you make arrangements to run a test on some on: 
of our plants, possibly Mattoon, as it would be the most convenient t: 
St. Louis. 

‘* After seeing the manner in which we handle the hot flue gases 
and the temperature at which they are introduced beneath the grat: 
bars, you will probably understand where we get the high efficiencies 
that we are obtaining. 

‘In some of the trade journals the blower required to operate thi 
economizer is referred to as a compressor. In no instance do we ex- 
ceed 30 oz. of air per square inch, and some of our plants are running 
on 15 oz. per square inch. You will, therefore, see that the word 
compressor is not applicable. It is impossible to describe the differ 
ence in operation of one of our benches equipped with the economizer 
and the ordinary type of bench. The installation partakes of a forced 
draft, which draft is under control and maintained at absolutely uni 
form pressure, as we have an automatic pressure regulator keeping 
the pressure of air constant regardless of the amount of air required. 
The opening of the injector is controlled by a hand wheel and we 
have any amount of heat at our control that is necessary. The heats 
on the retorts are absolutely uniform and there are absolutely no 
clinkers whatever in our furnaces. In furnaces we have operated for 
four years, as far as can be ascertained from inspection. The linings 
are in as good a condition as the day they were started up. 

‘* We have only made one installation which is not satisfactory to 
us; namely, St. Paul. The reason for this is that we took some old 
benches that had been running for years, and by means of outside in 
jectors endeavored to equip them with the economizer. Just what re 
sults have been obtained at St. Paul we do not know. However, we 
are informed that it has stopped the clinkers and makes some con- 
siderable saving in bench fuel. Since then we have entirely aban 
doned trying to equip old benches with the economizer. For this 
reason the St. Paul plant may not be entirely satisfactory. All others 
of our plants seem to be giving very satisfactory results.”’ 


The foregoing comprises about all available information on the sub- 
ject of the return flue gas method of bench operation in the United 
States that I was able to secure to the date of this writing. I may add 
that I have a copy of the Improved Equipment Company’s instruc 
tions for operating its so-called economizer, but this falls within 
the realms of trade literature, and should readily be obtainable by 
any one writing for a copy. I will, therefore, omit it from this paper. 

Conclusions as to Value of Return Flue Gas Method.-—It is diffi 
cult at present to speak with absolute certainty in regard to the value 
of this method. From a standpoint of the purely theoretical con- 
siderations of the thermo chemistry of the case, it would appear, from 
Dr. Fischer's figures hereinbefore presented, that the method is not 
economical as compared to the method of introducing water vapor 
properly preheated. The statements in Dr. Fischer’s book are so 
positive that I would hesitate very much to accept any contrary views 
at present. They have evidently worked on various return flue gas 
installations abroad for a number of years. 

At the same time the history along this line in this country is alto 
gether insufficient to allow us to base conclusions upon it. The ad- 
vocates of the return flue gas method claim its superiority over the 
introduction of water, by stating that large quantities of water must 
be used to keep down the formation of clinker, and because of the 
high specific heat of water vapor they say a great deal of heat escapes 
from the stacks. It appears to me, however, that we are not using 
water vapor properly, and when we learn to do that we will be able 
to accomplish much better results than heretofore, and very likely 
better than can be obtained by the return flue gas method. 

I would suggest that benches be so designed that both the primary 
and secondary air be preheated as well as the water vapor, and that 
the primary air be so arranged that there will be an absolutely homo- 
geneous mixture of it with steam. In that way excessive quantities 
of water will not be required. I understand one large plant in this 
country introduces steam under the fire by capping up the end of the 


, Steam pipe and drilling a small hole through the cap of the right size 


to introduce the proper quantity of steam under the average boiler 
pressure maiatained at that plant. This required some experimenting, 
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but now the stokers and other men cannot alter the quantity of water 
vapor introduced, and it looks like a very good and simple solution 
of the problem to me. 

I wish to call attention to an additional factor that appears to have 
some influence on the choice between water vapor and return flue 
gas. On page 145, ‘‘ Beilage zum Chemiker-Kalender,’’ 1902, we find 
the heat of formation of combination of hydrogen and oxygen at 
various temperatures as follows ; 


Gaseous. Liquid. 

Water — H, + O = HO at OC. -|- 58.3 ~|- 69.0 
_-_ co = * 8 9.000°C. -|- 50.6 
2 = oc = * & 4000°C. -|- 37.1 


On page 151 of the same book we also have the heat of formation of 
combination of carbon monoxide and oxygen as follows: 


cO,—CO-|-O=CO,at 15°C. -|- 68.3 
sg «= 3 900°C. -|- 37.0 
eo he Hg 500° CG, -|- 28.0 


From these exothermic reactions we can draw from the foregoing 
that at increasing temperatures the heat of formation of H,O falls off 
less rapidly than that of CO, from CO. If, therefore, Dr. Fischer 
had used the proper heats of formation at the various temperatures, it 
would appear that the difference in favor of the use of water vapor 
would have been still greater than shown by his figures. 

One more point is worthy of attention. If Table No. 6, page 13, 
1906 Edition, Emilio Damour’s *‘ Industrial Furnaces and Methods of 
Control ”’ is correct, it would appear, by taking molecular equivalents, 
that the loss of heat of water vapor escaping from the stack from 
1,400° C. down to 0° C. “is less than the loss of heat of CO, with its 
accompanying nitrogen from 1,400° C. down to 1,000° C. Therefore, 
from a standpoint of the efficiency of heat transmission from carbon 
to gaseous fuel. the heat carried off from the combustion chamber is 
less with water vapor than with CO, and its accompanying nitrogen. 

When the advocates of the return flue gas method lay so much 
stress upon the high specific heat of water vapor as compared to CO,, 
or nitrogen per unit of weight, they evidently forget that the specific 
heats of these substances, when compared on a basis of molecular 
equivalents, are practically the same, with that of CO, somewhat 
higher. For instance, see Table 7, Damour’s book, page 13: 

Molecular weight of CO, = 44; molecular weight of H,O = 18. 
From the Table at 1,000° C. the thermal capacities are as follows : 
H,O — 609 per kg. 

CO, — 277 per kg. 

Thermal capacity of 

44 kg. CO, = 44 x 277 = 12,188 
18 kg. H,O = 18 x 609 = 10,962 
From Dr. Fischer’s equations 3 and 4, which are 
C -j- CO, = 2CO = — 39,000 cal. 
C -/- H,O = CO -/- H, = — 39,400 cal. 
we see that molecular equivalents of CO, and H,O are used per atom 
of carbon. From this the loss of heat of water vapor escaping from 
the stack (even with the high specific heat of water vapor) is not seri- 
ous in comparison with similar losses due to CO, and nitrogen. 

The burden of proof is apparently up to the advocates of the return 
flue gas method. If they can apply their proposition to a plant which 
is generally accepted as being operated competently, and where the 
gas is separately metered, where the coal carbonized is properly 
weighed, and where in general all the factors entering into the results 
are properly taken care of, then we can begin to secure an idea of 
what they can accomplish. On the other hand I am perfectly satisfied 

' that the use of water vapor or steam has by no means found its ulti- 
mate development, and there is no question that the bulk of plants 
would be considerably improved in results if they were subjected to 
strict examination and overhauling ; that is, I believe present results, 
even with present apparatus, are far below what they should be. 

One other important point is worthy of notice. It seems the pre- 
vailing opinion that primary air should not be preheated. Such an 
assertion looks utterly illogical to me-a deliberate waste of heat. 
No matter what concurrent arguments may be applied, some correct 
method of utilizing preheated primary air should be found. 

It is right here that the advocates of the return flue gas method, 
unconsciously perhaps, score a point over the ordinary bench. They 
introduce their primary air in mixture with hot waste gases, thus 
really preheating the primary air by actual contact with the heating 
medium and under conditions of the highest efficiency, the same as in 
a steam jet condenser where the highest heat transmission efficiency 








from steam to water is reached by actual contact. I would not be at 
all surprised if a considerable portion of the economy claimed results 
from this preheating of primary air. There can be really no good 
reason why a bench cannot be designed to use water vapor properly, 
and to preheat both primary and secondary air, which, if Dr. Fischer 
is right, would result in a more efficient bench than the other type. 
In fact I believe such benches have been in use a long time in Ger- 
many and elsewhere. To be sure, clinker formation is certainly pre- 
vented by the return flue gas; but if this is accomplished at the ex- 
pense of fuel economy, why do it in that way? Then, too, the ques- 
tion of saving in repairs is in that state where no data are available 
whatever. I am inclined to believe that the facts presented so far 
would, to say the least, make me desire much better proof than is 
heretofore presented, before I would concede the superiority of the 
return flue gas method of operating recuperative benches, over a 
proper method with water vapor. 

We can at present readily see, however. that this agitation in re- 
gard to bench economy will surely result in good. The electric light 
resurrected the gas business from 99.44 per cent. of stagnation, and 
while the percentage may not be so great, let us hope the flue gas 
method will stimulate us all to much greater efforts (and consequently 
benefits) in our recuperative bench design and operation. 

Results at Various Plants as Reported in Answer to the 100 
Yuestions.— One of our most prominent young gas managers made 
the following remark to me recently : 


‘*T believe that we have got to get back, a little at least, to the old 
idea that there is a great saving to be made in the retort house. Some 
of our enthusiastic fellow gas men have been talking other things so 
long and so loud that their retort houses won’t bear inspection.” 

A similar idea, coupled with the desire for actual facts, was one of 
the factors which led to my sending out a list of 100 questions relating 
to retort house practice. Altogether we sent out about 750 lists, and 
out of these have to present herewith the answers from about 40 com- 
panies. It seems a little odd that it should be so hard to get people to 
send in answers which are intended to result in good for all. At first 
I endeavored to combine the answers into one general table, but this 
now appears unsatisfactory. There is a great deal of valuable in- 
formation in each set of answers, and I have, therefore, decided to 
insert them in full. In the following pages you will find : 


First, the list of 100 questions. 

Second, the complete answers of all companies reporting arranged 
in groups, according to types of benches, the companies being num- 
bered, not named. 

Third, a resumé of the important results of operation, being in 
general the averages of certain sets of answers for each group of re- 


porting companies. 
List oF 100 QUESTIONS. 


1. What number and type of recuperative benches have you in 
your plant? 

2. Who built these benches? 

3. What is the average number of these benches you have operated 
in the last 12 months? 

4. Give the dimensions and number of retorts per bench? 

5. When were the benches you operated during the past 12 months 
completely refilled, and what was their average physical condition 
during this time? 

6. When were the benches you operated during the past 12 months 
refilled above recuperators, and what wa: their average physical 
condition during this time? 

7. Give grate area of the furnace? 

8. State depth in feet and inches from top of top recuperator to bot- 
tom of bottom recuperator? 

9. Give vertical distance from grate bars in furnace to top of chim- 
neys for escape of products of combustion? 

10. State average depth of fire in furnaces, as near as you can deter- 
mine it? 

11. What kind of gas coal did you use during past 12 months? 

12. Give average yield of gas per pound of coal carbonized during 
past 12 months, corrected to 60° F., and state if you also correct to 
30” bar.? 

13. Do you separately meter your coal gas? 

14. Is your coal gas mixgd with water gas before it is metered? 

15. Have you no station meter? 

16. If you have separate coal gas station meter, state its size, kind 
of drum and maximum rate per hour at which you passed coal gag 
through it during last 12 months? 
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17. When was such coal gas station meter last tested? 

18. What is your idea of the average accuracy of this coal gas 
station meter during last 12 months? Why? 

19. What was the average amount of coal carbonized per active 
retort in last 12 months per 24 hours? 

20. What was average candle power of your coal gas during last 12 
months, corrected to 60° F. and 30” bar? 

21. What was average net B.T.U. of your coal gas during past 12 
months? 

22. What was percentage of active retorts to total number of retorts 
under fire during past 12 months ; in other words, what percentage of 
idle retorts could we figure on in your plant, owing to scurfing, etc.? 

23. What kind of bench fuel did you use during past 12 months? 

24. What was its average calorific value? 

25. What was the average proximate analysis of this bench fuel as 
nearly as you can give it? 

26. How many pounds of this bench fuel did you use on the average 
during the past 12 months per ton coal carbonized? (Figure ton as 
2,000 pounds.) How do you obtain this figure? Is bench fuel actually 
weighed? How? 

27. How many pounds of water and steam per 100 pounds bench 
fuel did you run into ashpan and under fire during past 12 months? 
If you do not know, please make an hour’s test and insert result from 
that. 

28. Did you have any excessive clinkering to do? Explain. 

29. Are you returning any portion of the waste flue gases under the 
fire? 

30. Where are these waste gases taken off? 

31. What was their average temperature at this point during past 12 
months? 

32. What was their average chemical composition during this time? 

33. What percentage by weight of total waste gases did you return 
under fire? 

34. What percentage by weight of total air and gases mixed going 
under the fire was this waste gas thus returned? 

35. What average percentage by weight of CO, was there under fire 
during last 12 months? 

36. Did the use of return flue gases enable you to dispense with 
water or steam under the fire, and thus secure as little or less trouble 
with clinkers? Explain. 

37. What saving in bench fuel, per ton coal carbonized, resulted 
from the use of such a scheme? 

38. What labor saving resulted? 

39. Did your results vary any from what they were prior to intro- 
duction of such a system? Explain fully. 

40. What differences did you observe in the operation of the benches 
thereafter? 

41. What repairs to the bench were caused by introducing those 
waste gases under the fires, if any? 

42. How many pounds of water or steam did you save per 100 
pounds of bench fuel while returning these waste gases under the fire? 

43. Was it necessary to use any water or steam under the fire at all 
during the operation with these waste gases? 

44. Was the temperature of the stack gases raised or lowered when 
using these waste gases? 

45. How do you deliver these waste gases under the fire? 

46. How does your retort house foreman regulate the amount of 
these waste gases? 
47. How does your retort house foreman know when he has reached 
the proper amount of waste gases he desired to introduce under the fire? 
48. Is the regulating of the waste. gases accomplished on each indi- 
vidual bench, or so arranged that it handles a complete stack? 
49. Have you any determined method of obtaining the proper 
amount of waste gases required? If so, explain. 
50. Is the regulation of these waste gases very difficult or simple? 
Does it have to be watched very carefully? 
51. In figuring a saving resulting from the use of a portion of the 
waste gases under the fire, did you take careful consideration of all 
the factors entering into such a result, such as yield of gas per pound 
coal carbonized, etc. ? 
52. From your experience, do you believe there is any real value in 
using the return flue gas scheme? Explain. Or would you stick to 
the older method of introducing water and steam under the fire? 
Why? 
53. In ordinary bench operation (not considering any return flue 





54. Do you think of any satisfactory way whereby an average re- 
tort house foreman could regulate his bench heats and air openings 
except by chemical analysis of the waste gases? Explain. 

‘ 55. How many days, after an entire new stack of benches is com- 
pleted, do you consider it necessary to heat it gently before bringing 
it up to full heat for regular operation? 

56. How many days after a bench is refilled from the ashpan up, do 
you consider it necessary to heat it gently before bringing it up to full 
heat for regular operation? 

57. How often do you think it wise to scurf retorts? State answer 
in days. 

58. How many hours would you allow for scurfing a retort, and 
how would you do it? 

59. Do you think a bench should ever be let down except for re- 
pairs, if you can so arrange your operation to make this possible? 

60. How would you clean flues so as to injure a bench as little as 
possible? 

61. How would you clinker and take out ashes so as to injure a 
bench as little as possible? 

62. How would you put in coke as bench fuel so as to insure best 
results and injure a bench as little as possible? 

63. How would you put in coal as bench fuel so as to insure best 
results and injure a bench as little as possible. 

64. Would you use water, steam or flue gases under the fire?) Why? 
65. How would you draw and charge your retorts so as to injure 
them as little as possible? 

66. Would you quench your coke by throwing water on it as it lies 
on floor or in conveyors or chutes in front of bench, taking into 
account the injurious action on the bench of having water thrown on 
the hot brick? 

67. Would you keep dust off top of stacks, tar off the mouthpieces, 
etc., in order to prolong the life of the benches? 

68. Would you allow your chemist to regulate your heats in prefer- 
ence to any other method? 

69. How often do you fire your furnaces? 

70. Have you any method of preventing the cooling of the bench 
when clinkering or firing? 

71. If you have any such method, does it work automatically? Ex- 
plain. 

72. Do you operate your bench with a high heat or medium? Con- 
sider above 1,500° C. high heat in combustion chamber? 

73. Give degree of heat, if possible. 

74. Is it advantageous or disadvantageous to operate your bench 
under such a heat? 

75. State these advantages and disadvantages? 

76. Have you any flame coming out of the stack? 

77. When this is the case what do you do to remedy it? 

78. Have you much trouble with stopped standpipes? 

79. To what do you attribute this trouble? 

80. Would you advocate using a separate producer for firing a stack 
of benches if your retort house is large enough? 

81. What would be your reason for advocating the above? 

82. Why would you advise against it? 

83. How often do you clinker? 

84. When do you clinker or fill your furnaces? 
draw or after the draw? 

85. Do you charge your retorts by hand or by machinery? 

86. How long are your lids off of the mouthpieces? (Take the time 
from the beginning of the draw until the end of the charge.) 

87. How do you control the primary air you admit? Explain. 

88. Whom do you allow to regulate the primary and secondary air? 
The retort house foreman or any of the stokers? 

89. Do you preheat your secondary air? How many degrees C.? 

90. How do you introduce your water or steam into the ashpan? 

91. Do you keep a record of the performance of each bench? 

92. Why? 

93. What kind of refractory material have you found the best for 
bench construction? 

94. If you have inclines or verticals, please state briefly how you 
regulate your heats, clinkering and clinker prevention, and whether 
you find any difference in these respects as against ordinary retort 
house with horizontals? 


95. Do you introduce any air into the coal gas prior to the station 
meter? 


96. When do you introduce this air? 


Just before the 





gas scheme) how do you regulate the proper amounts of primary and 
secondary,air/ 


97. What per cent. of the total coal gas made, corrected to 60° F., is 
such air? 
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98. Do you preheat such air? 
9. If so, to what temperature? 
iW. Why do you preheat it? 


RéesuMk. 
yues- So-called So-callec So-calle ~ 
rion Full-Depth FullcDepeh FuleDenen scDepas se Depth 
oO. v's. S's, 6's. 6's. 6's 
2 4.80 — 4.85 5 — (not corr.) 4.81 
. ae B16 4,200 4 lisa 
° 2,036 throughs throughs 1,500 ie 
1) 15.03 15.59 15.8 17. 16.5 
1 602 622 gross —- cx véee 
74 94.5 95.34 96.6 - 97.5 88.66 
3 Coke 10 3 4 2 11 
Coal 1 1 1 1 1 
Mixed 1 1 1 RE 4 
a4 13,500 
~ “ere coke eee eee eeee 
25. Coke 281.5 281.4 288. bse 380. 
Coal 441. 231. 364. . ohne 372.5 
Mixed 274.8 274.8 274.8 Se 348. 
5D 31 44 32 19 17 
56 13.6 25 16 12 8.5 
57 41 37 62 7 44 
69 4 5 4 6 2.6 
80) Yes ace 1( cas cava 
No gus 6 ah sath’ 
83 41 hrs. 40 hrs. 78 hrs. 64 hrs. 65 hrs. 


SIMPLE RULES TO GOVERN THE CARE AND OPERATION OF RECUPERA- 
TIVE BENCHES. 


In this portion of my paper I will endeavor to formulate a set of 
rules so simple and concise that any retort house foreman can readily 
understand and follow them. Time required to bring various kinds 
of recuperative bench installations to operating heat after being shut 
down, or when new. 

Entire New Stack of Benches : 

Time required for drying, 15 to 20 days, depending on size, atmo- 
spheric and general conditions; time required after drying to 
bring benches to operating heat, 5 to 10 days. 

Entire Old Stack of Benches, after Being Shut Dawn for Some 

Time: 

Time required for drying, 5 to 10 days; time required after drying 
to bring benches to operating heat, 3 to 5 days. 

Single New Benches in Old Arches : 

Time required for drying, 10 to 15 days; time required after drying 
to bring benches to operating heat, 3 to 5 days. 

Single Old Benches in Old Arches : 

Time required for drying, 2 to 3 days; time required after drying 
to bring bench to operating heat, 2 to 5 days. 

Precautions to be Observed before Starting Drying Out F.re: 

Brick up mouthpieces, leaving hole about 2 inches square, to allow 
escape of moisture; close all dampers and sight-holes, except 
main flue damper; leave small air opening to underneath grate 
bars. 

Drying Out Fire : 

This may be started with wood kindling or hot coke. After start- 
ing, keep it up as a low (1 foot deep) coke fire, at dull heat at first, 
gradually increasing air opening day after day, until at end of 
drying out period, a low (say 2 feet deep) but fairly bright fire 
exists. Feed this fire at frequent intervals with small quantities 
of fuel, not varying the heat any more than can be helped. 

General Instructions During Drying Out Period: 

Watch expansion of brickwork very carefully, and carefully 
loosen buck stays and tie rods from time to time. 

Keep damper in ashdoor open to burn up any carbon monoxide that 
may be formed, or if this is not above fire, the fuel feeding door 
can be left oven. 

Be sure to have main flue damper wide open, so that all gases 
moisture, etc., can readily escape. 

At the end of drying out period, the furnace portion of the bench 
should be at dull red heat. 

To Bring Heat to Operating Conditions : 

Clean and clinker fire thoroughly, then add coke until] a fuel depth 

of about 2 to 25 feet is secured. 

Keep an ample amount of air going under the grate bars, so that 
fire will gradually brighten. Still keep feeding door open, but 
do not allow flames to come out of it. This can be regulated by 
main flue damper. 

Keep dampers in ashdoor open. 

Start water slowly dripping into ashpan. 

See that primary air dampers are open. 


Gradually increase depth of fire, until it is not less than about 3 
feet deep just before firing. 

When the combustion chamber begins to get hot the secondary air 
slides should be opened about $ of an inch each. Close fuel feed- 
ing door. 

When certain that carbon monoxide gas is burning at the nostrils, 
and the furnace is at a bright heat, fill the producer with fuel, 
open secondary air slides to an ample amount, and increase the 
water running to the drippans and ashbpan to full amount. Con- 
duct the heating up process gradually, keeping up an excess of 
secondary air. If bench heats too rapidly, cut down primary 
air. 

About 1 to 2 days before coming to full heat, remove brickwork 
from mouthpieces and charge retorts with small amount of slack 
coal, leaving caps on ascension pipes open at first, until ready to 
put hydraulic main into operation. The charge of coal in the re- 
torts prior to regular charges, should be one large charge of slack 
coal, left in at least 12 hours, to fill cracks in retorts, etc. 

Regulation of Furnace During Operation: 

Have the works’ superintendent or chemist set primary and second- 
ary air slides after sufficient flue gas analyses have been made. After 
that, no one but the superintendent or chemist should be allowed 
to touch these slides. Since instructions for such analyses have 
been written and rewritten so often, I will not repeat them here. 

Secure the most intimate mixture of water vapor and primary air 
that is possible with the construction under consideration. If 
steam is used under the fire, run in one or more pipes, cap up at 
ends, drill hole in each cap of proper size to admit correct amount 
of steam per hour with the average boiler pressure carried at 
plant. The superintendent or chemist to determine proper size of 
holes. 

Keep fires clean, deep and level throughout. 

When firing, keep firing door open minimum amount of time. 

Same rule applies toclinkering or cleaning. It is advisable to have 
stack dampers to be closed during these periods. 

The main flue damper should be open only so far that there is a very 
slight pressure in the setting. Any slight crack or opening 
around a sight-hole should, therefore, show a slight flame. 
Usually when clinkering it is advisable to use false bars. 

General: 

See that all cracks in brickwork are promptly patched, that sight-hole 
plugs fit tightly, that feeding doors into furnace (as well as all 
other doors) are tight, and do not permit air leakage into benches. 

Keep top of stack clean and free from dust, tar, etc. 

Clean out the recuperators frequently with scrapers, steam jet, or, 
still better, by compressed air. This should be done every 2 or 3 
weeks. If leaks develop in recuperators, try to get them tight 
again by washing with a thin grouting. 

Letting Down Settings or Benches: 

This is virtually the reverse process from starting up, but is simpler. 
Put last charges into retorts about 1 hour before closing down, 
Have fire in producer not over 3 feet deep. 

One hour after last charge, close primary and secondary air slides, 
lute all openings, shut off water supply, shut all dampers and 
allow bench or setting to cool down slowly. When cool, pull 
coke clean out of fire, and leave things clean and neat inside and 
outside of bench. 

Retorts: 

Keep well patched. Keep well scurfed. Scurf a little too often 
rather than not quite often enough. Scurfing is probably best 
accomplished by compressed air, but steam jets up the ascension 
pipes, or the ordinary D-tile will do where compressed air is not 
available. 

Coal charges must be put in properly. Get coal well into back end 
of retort and have top practically uniform throughout. The 
shape of the top of the coal should be such as to best receive the 
radiated heat owing to the shape of top of retort. Have superin- 
tendent determine this point. 

When charging or drawing, keep mouthpiece open as short time as 
possible. Keep mouthpiece bolts properly tightened, and keep 
eccentrics on self-sealing lids in good working order. Do not 
allow stokers to tighten ecgentric levers by hammering with 
shovels, bars, etc. Do such work by hand. 

Ascension and Bridge Pipes, Hydraulic Main : 

These should be kept thoroughly and regularly clean. Have stok- 
ers push a gouge up ascension pipes after each draw. Thick tar 








should not be allowed to accumulate in hydraulic main, See to 
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this every day. Keep every hand-hole and cleaning-hole in 
working order, as well as the overflows. 

Inspect every operating device about the bridge pipes and hydraulic 
main every day, and if ammoniacal liquor circulation is used, see 
that all jets are clear, pumps in working order, etc. 

General : : 

Keep all air, steam, water and other pipes tight. Keep whatever 
machinery is used in good order and well oiled. Keep none but 
good, first-class tools for the use of the men, and keep properly 
repaired, 

Last, by all means one of the most important instructions, is in re- 
gard to cleanliness. Keep your house clean, thoroughly in re- 
pair all the time, have floors swept regularly, provide receptacles 
for rubbish, proper lockers, toilet and wash facilities for the men ; 
keep tar off all bench and ironwork, keep all dust off top of 
stacks, provide neat racks for tools, and endeavor to apply all the 
little useful devices for promoting ventilation you can. 

Remember that cleanliness is the greatest simple factor tending to 
insure your success and the appreciation of superior officers. 

Before concluding this paper, I wish to express my thanks to Mr. 

George S. Hessenbruch, of St. Louis, under whose direction a great 
deal of the reference and other matter used in the preparation of this 
paper was secured and arranged. I wish also to express my sincere 
appreciation to the officers of the companies sending in answers, and 
to numerous gentlemen, both in this country and abroad, who have 


kindly sent me information and data for use herein. References 
herewith appended. 
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(In pursuance of the action taken by the Institute the following 





reason for incurring the expense involved in bricking up the mouth 
pieces. Instead of closing all the dampers and sight holes, except th: 
main flue damper, only the air slides and the main flue damper should 
be closed, all of the sight holes being left open. The reasons for do 
ing this have been very fully explained in the answers to the *‘ Prac 
tical Class,’’ and the one treating of the operation of starting up a 
bench can be found in the Institute Proceedings, page 83, Vol.1. The 
main flue dampers while closed at the start will, of course, have to b 
opened up later. In the rules for bringing the heat to operating con 
ditions Mr. Baehr does not lay sufficient stress upon the necessity of 
always having the top of the fire bright so that any carbon monoxide 
which may escape from the fire will be ignited as soon as it comes in 
contact with air above the fuel bed. If this precaution is not taken 
there is danger of having an explosive mixture of carbon monoxide 
and air formed in the top of the furnace and the setting, while the top 
of the fire is cold, which mixture may be ignited with serious results 
when the fire brightens up. The only statement in regard to the regu 
lation of the primary and secondary air slides which Mr. Baehr gives 
is that these slides should be set after sufficient flue gas analyses have 
been made. This rule is all right where there is either a chemist con 
nected with the plant, or the superintendent has sufficient chemical 
knowledge to enable him to make the required analyses. These con 
ditions are probably found in only a very small percentage of the gas 
works in the United States, and, therefore, it is well to have a rule 
for setting these slides which does not involve chemical analyses. 
Such a rule has been given by me several times and can be found in 
an answer to the ‘‘ Practical Class,’ published in Vol. 1, Institute 
Proceedings, page 153. What seems to me another omission is the 
failure to giye any rule for recognizing when the main flue dampers 
are properly set, except the statement that any slight crack or open- 
ing around the sight holes should show a slight flame. A rule which 
I think much better than this has been given in the same place as the 
rule for setting the air slides as referred to above. In regard to the 
rule given by Mr. Baehr that, when clinkering or cleaning, the fir- 
ing door should be kept open the minimum amount of time, I think 
this rule should be made to read, the firing door shall not be kept open 
at all. With a good man in charge of the cleaning of the furnaces 
there is no necessity for opening the firing door during the cleaning 
of the fire, it being very easy to operate generator furnaces so that al] 
the cleaning can be done through the lower clinkering door. In giv- 
ing the rules for letting down settings nothing is said as to the neces 
sity of opening up the bridge pipe covers and plugging the standpipes 
as soon as all the gas has been driven off the last charge of coal. It 
is necessary to do this in order to avoid any leakage of gas through 
the dip pipes and the standpipes into the retort. If such leakage oc 
curs there is danger of an explosion which may dodamage. In speak 
ing of the care of the ascension, bridge pipes and hydraulic main, Mr. 
Baehr states that these should be kept thoroughly and regularly 
cleaned. It would be well, with reference to the ascension pipes 
especially, to state what thoroughly cleaned means, since different 
people have very different ideas as to thoroughness. Thoroughly 
cleaned means that a test ring only } inch smaller in diameter than 
the interior of the pipe should pass freely down the pipe without meet- 
ing any obstructions. 

Mr. Edward L. Rieha—It is very desirable at the present time that 
we adopt the word ‘‘ recuperative”’ for gas benches of that construc 
tion, and not ‘‘ regenerative.’’ The latter term has been discussed 
before and should be abandoned. All examinations made of various 
literature dealing with the subject resolve themselves conclusively to 
the finding that only the word ‘‘ recuperative ’’ implies the correct in 
terpretation. Gas benches should be determined as half, three-quarter 
and full-depth by the effective depth of ftiel in the furnace. It is in 
all instances understood that the nth of the recuperator be calculated 
and built to suit the amount of available gases coming from the setting, 
respectively, the furnace. Their thermal capacities should be utilized 
to the fullest extent for preheating both the secondary and primary 
air; further, also, for evaporating the necessary steam. For such 
detailed figures I would refer to a paper by Geipert, which appeared 
in the Journal fiir Gasbeleuchtung for the year 1906, page 459. 
Waste gases passing into the last outlet flue should not exceed a tem- 








Mr. A. E. Forstall—Under the heading “Simple Rules to Govern 
the Care and Operation of Recuperative Benches,’’ Mr. Baehr states 
that, before starting the drying out fire, the mouthpieces should be 
bricked up, leaving a whole 2 inches square to allow the escape of 
moisture, and that all dampers and sight holes, except the main flue 
damper, should be closed. My experience has never shown any 


perature of 600 F. As stated before, primary air should be preheated 
with the water vapor. The idea that too high a temperature may 
result is entirely incorrect. .This is regulated, and in practice no case 
is on record where the air introduced under the grates caused fusion 
of the pyrites or silicates in the fuel. The formation of clinkers calls 
for a higher heat usually not attained at this point in a furnace of 
correct construction. All reactions of furnace gases must be deter- 





necessity for bricking up the mouthpieces of the retorts, since, as long 
as the bench is being merely dried out, the mouthpieces can be left 
entirely open and as soon as the retorts begin to get hot loss of heat 


can be prevented by closing the mouthpiece lids, There is thus no! 


mined by proper control and should be as close to theoretical con- 
sideration as possible. The formations of CO and CO, in a producer are 
governed by temperature as well as distinct equilibrium, which allows 
the chemical reactions to take place. Regarding the return flue gas 
method, there is no doubt that the results obtained with this method 
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are better than experienced in the majority of ordinary retort benches 

[he fuel consumption has been decreased to a large extent as its 
application and difficulties in clinkering are overcome, However, we 
must bear in mind that in no instance has there been made com- 
parison with the benches using water vapor in the correct manner. 
in Germany ordinary recuperative benches are operating on 10 pounds 
if fuel per 100 pounds of coal carbonized. Such results were accom- 
plished nearly 10 years ago, and evidently are much better at the 
present time. The new ‘‘ Pintsch-Hermansen ”’ benches, with ‘’ Ra- 
tionelle ’’ recuperators, are using on an average 9 pounds to 100 of 
coal carbonized. Authoritative reports can be obtained from various 
gas works to verify the statements, I refer herewith to ordinary 
horizontal, recuperative benches, It mainly depends upon the effi- 
ciency of secondary air recuperation, the proper homogeneous mixing 
of the water vapor with the primary air which are preheated to a cer- 
tain degree and then introduced, The higher the furnace tempera- 
ture the more water vapor can be introduced, and correspondingly 
higher will be the flame temperature of the resulting gases for com- 
bustion. There is a slight advantage in the introduction of CO, over 
that of steam. If, however, the vaporization of the steam is effected 
in the bench itself at the expense of its sensible heat (rather, that of 
the waste gases) the efficiency of water vapor is equal to that of carbon 
dioxide. Besides this the flue gas method requires exact control, and 
a large percentage of the waste gases must be returned for any fur- 
nace of ample dimensions, The latter usually carry only 18 per cent. 
of CO,, and of this at least 50 per cent. must be brought under the 
grates todo good work. For large units it remains to be seen if this 
method will prove satisfactory at all when adopted. Purchasers of 
gas benches should lay down more specific and precise rules for mak- 
ing inquiries on their requirements. They should examine the value 
of the different constructions by inquiring into the efficiencies of the 
thermo-chemical processes involved. 


(To be Continued.) 
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Loss of Power. 
a 


By ‘‘ ENGINEER.”’ 

Gas engines, in fact all kinds of engines, are often compelled to 
labor under unnecessary difficulties, and possibly one of the chief 
factors relative to this point is that of lost power. Loss of power in 
the transmission of energy from the driving point to the delivery 
point in the power system is very common, The writer has been 
sketching a number of defective systems of power installation as seen 
in shops where various methods of propelling are used. In Fig. 1 is 
shown an example of the plan in which a certain combination of 
wheels and shafting was driven. A gas engine was installed in the 
right manner, at the side of the room, where a line of shafting was 
hung above, In addition to the balance wheel of the engine, a belt 
wheel, of 3 foot diameter, was put on and the driving belt (8-inch 
double) marked A was run upon this wheel. The belt passed to the 
driven wheel at B, So far, nothing out of the ordinary had hap- 
pened. By following the course of the belt, however, it was seen that 
the driving power was extended from the line C, adjoining pulley B, 
to a countershaft. The latter did not have very much work to do as 
it simply furnished means for propelling an independent machine be- 
low, but there was no essential need of this shaft since the machine 
below could have been driven from a wheel placed upon the main line 
of shafting. 

It was surmised this had not been done because there was no coup- 
ling in the main shaft at that point, and it would have been too much 
trouble to the machinists of the plant to overhaul the main line for 
the purpose of slipping on a wheel to drive the new machine below. 
Therefore, the easiest way out of it for the time being was to put up a 
countershaft. This meant two more bearings to add to the frictional 
account, for it meant a piece of shafting toturn. All this comes un- 
der the head of lost power, as it is unnecessary. 

On the same line of shafting was a quarter turn effected by the em- 
ployment of the upright shaft and wheel at E. The driver is marked 
D, and the driven wheel at another angle is shown at F. This com- 
bination likewise added unnecessary frictional percentage. The 
whole arrangement simply results in giving to a belt another angle. 
This angle could be obtained by using a quarter turn belt direct from 
the main shaft down to the wheel of the machine on the floor, thereby 
cutting out the power losing factors. 

In another manufacturing plant, where a gasoline engine was 
struggling along with a network of wheels, hangers, shafting and 
belts, I observed the formation exhibited in Fig. 2. Evidently vari- 
ous bosses of the plant had made individual installations at different 
periods to accommodate new installations. It was very plain that, as 
each addition was made, no attention was paid to the mechanieal re- 
quirements of the original outfit. Hence the condition as shown. 


the top of the diagram—the engine itself is not shown in the cut. 
The first error was made when two belted wheels were placed on 
either side of the crank shaft of the engine. In this case the balance 
wheel was depended upon by using the tight and loose wheels at A. 
This ig often done with successful results, but in this particular com- 
bination the engine had a mighty struggle to keep things moving 
regularly. The irregularity of the speed at times was very plain. 
Every time an additional machine was put on by means of the shifter 
belt, the whole system slowed down a little. Uneven work of this 
nature is a strain upon the engine and the entire power system as 
well. The loss of power in this system was due to the odd arrange- 
ment of the wheels and shafting. Wheel B had to take a wheel at 
the angle C and drive it with a quarter-turn belt, as shown. This 
belt was in the habit of running off frequently and caused much 
trouble. Some sticks were nailed up alongside of the belt to guide 
it straight, which friction added to the lost power account. Then, 
again, the combination of driver A and E meant trouble. The speed 
had to be reduced to a greater extent than is practicable, resulting in 
trouble with the cone G, which latter cylinder is driven by the belt 
from the wheel F. The cone cylinder had to be turned at an exceed- 
ingly slow rate, nevertheless, considerable power was consumed and 
lost. Finally the entire system was taken down and a belt was run 
direct from a pulley of small diameter on the main shaft, to the cone, 
eliminating the intermediate shaft. In fact, about the first thing the 
expert does is to chop out needless frictional consuming shafting, 
hangers and parts. These additional parts usually accumulate as 
time passes. A new man gets on the mechanical force and sees the 
error of multiple combinations, the results of many men’s collections 
of wheels and belting. Then he makes a new start and piles much of 
the belting, hangers, shafting and pulleys on the junk heap. Former 
loss of power is cut out, the system works better, and the engine is 
given a fairer chance. 

Another puzzling collection of wheels, belting, hangers and shaft- 
ing is shown in Fig. 3. The driving shaft is at the lower part of the 
































diagram. Is carries drivers AA, also F. The latter carries the belt 
to the shafting at an angle at H. The belt is sustained in proper line 
for running by means of the little guide wheel G. Any form of de- 
vice of this nature consumes considerable power. The average work- 
man will strive to avoid using this style of drive, but there are occa- 
sions on which a combination of this description cannot be operated 
without the undesirable parts. In addition to the handicap of the 
cross belt and angled shaft, the line of shafting carrying wheels B 
and C had to utilize power for the turn at D to the driven upright 
shaft at EZ. There is not only loss of power, but danger in this kind 
of a drive, for the reason that if the belt slips from the wheel £ it is 
liable to fall into the belting at A and F and create trouble. 








The Croydon (England) Arrangement of Stack Valves for 
Carburetted Water Gas Plant. 
oo 


By Me. James W. Hetps, in Journal of Gas Lighting. 


I notice in your issue of December 31 a description of an invention 
patented by Mr. G. W. Bailey, of Folkstone, having for its object the 
prevention of leakage at the stack valves of carburetted water gas 
plants. 

We have had a very similar arrangement in use at the Croydon 
works for the past two or three years, which, while having the ad- 
vantage of being both simpler and less costly than Mr. Bailey’s de- 
vice, is, I think, calculated to do its work somewhat more efficiently, 
as the whole weight of the valve acts on the seating during the period 





The crank and pin of the gas engine is shown on the first shaft next 


of rotation, while in Mr. Bailey’s plan it seems to me that the action 
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of the bevel-pinion clearly has a tendency to keep the valve slightly | Peck, 8. Van Ostrand, A. C. Runyan and C. A. Runyan; President, 


off its seating during the process of ‘* grinding-in.”’ 

The drawing and photographs sent herewith will make the process 
sufficiently clear, without further description. It will, however, be 
seen that the operator standing on the stage-floor is able, by pulling 
each chain alternately, to rotate the valve (which is suspended on a 
loose pivot) one half-turn at each movement, and thus keep the seat- 

thoroughly clean. 


in 
The drawing also shows another arrangement which has proved 


extremely useful. Experience demonstrated to us that during the 
process of clinkering the in-rush of air at the open doors, when the 
stack-valve was full open, was so rapid that the heat produced at the 





bottom of the generator was sufficient not only to cause great incon- 
venience to the men at work, but also to quickly burn away the cast 
iron frame immediately over the doors. to overcome this difficulty, | 
we devised a secondary stack-valve, having in it an opening of such a | 
size as would just take away the products of combustion without 
allowing flame to issue at the doors. Experiment showed that the 
most suitable size for this opening was about 4 inches in diameter. 
This stack-valve was worked from the stage floor, and in much the | 
same way as the ordinary valve. I need hardly say that, before clos- 
ing it, it is necessary to open the valve at the bottom of the generator, 
and also the clinkering doors. 
I think the drawing is sufficiently clear to render any further de- | 
scription unnecessary. 
I may, in conclusion, | that neither of the above arrangements is | 
patented, and it is not at all 
similar devices of their own for overcoming the same difficulties. 


unlikely that other gas engineers have | 


A. C. Runyan ; Vice-President, C..A. Peck ; Secretary and Treasurer 
8. Van Ostrand ; Manager, C. A: Runyan. 





A FAIR appeal seems that of the residents of Rockaway Beach ani 
points further west in the district of the Queens Borough (L. I.) Gas 
and Electric Company, who ask for the locating of a branch office in 
the settlement on the Beach proper. As it now stands the main offices 
of the Company are in Far Rockaway, with the result that possib]; 
40 per cent. of the Company’s customers have to travel 2 miles or 
more to make their peace with the Company’s receiving tellers. 





AT the annual meeting of the Chattanooga (Tenn.) Gas Compan) 
which property is under the progressive management of Messrs 
Child, Hulswit & Co., it was decided to expend $150,000 on plant 
betterment, to include additional water gas sets and a holder up t 
retaining 1,000,000 cubic feet. The Company’s business is expandin, 
in a most gratifying way. 





Mr. P. J. Nevins, of the Haverhill (Mass.) Company, has been tr} 
ing to convince the residents of Middleboro (which busy settleme:'' 
is not far from Middleboro) that they need a gas supply. His pe 
tinacity seems to have won out, through an appeal to the Busine:- 


| Men’s Club of the named place. Mr. Nevins went before that bod 
}and, in an argument that carried plenty of forcefulness, convince 

Jupce T. C. MunGEr has appointed Mr. H. G. Leigh, of Nebraska | 
City, Neb., Receiver for the Nebraska City Gas and Light Company, | 
at the instance of the Illinois Trust and Savings Company, of | 
Chicago. 











Mr. Caartes H. Witiiams, General Manager of the La Cros: 
(Wis.) Gas and Electric Company (he is a graduate of the Enginee 
| ing School, University of Wisconsin, Class of 1896) has been appointé 
_ Lecturer in the Extension Division of the University, and will assis 

in the organization and management of the Correspondence Stud 
Class in La Crosse. Good enough. 





Me. E. M. Stack has been appointed Superintendent of the Scranton 
(Pa.) Gas and Water Company, vice Mr. Robert Reeves, deceased. 








At the annual meeting of the South Haven (Mich.) Gas Company 


At the annual meeting of the New Britain (Conn.) Gas Compan) 
the following result was reached: Directors, 


A. B. Connable, C. A. | these officers were elected: President, A. J. Sloper; Secretary an 
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Treasurer, H. T. Sloper ; Directors, A. J. Sloper, H. E. Russell, John 
Walsh, E. N. Stanley and F. M. Travis. 





Mr. J. L. Htpson has been elected to the vacancy in the Board of 
Directors of the Detroit (Mich.) City Gas Company occasioned by the 
death of Mr. Joseph H. Berry. 





Mr. N. Curtis FLETCHER has resigned all active connection with 
the United Illuminating Company, of Belfast, Me. Mr. H. W. 
Balloou, of Providence, R. I., has been elected Secretary and Treas- 
urer to the Company. 





At the annual meeting of the shareholders of the Washington 
(D. C.) Gas Light Company no change was made in the executive 
management. 





AT the annual meeting of the Pittsfield (Mass.) Coal Gas Company 
the following officers were elected: President, Hon. Charles H. Car- 
penter ; Cierk, U.S. Drake; Treasurer, H. B. Fischer; Superinten- 
dent, N. M. Batchelder. 





‘*A.O. H.,”’ writing from Decatur, Ills., under date of. the 4th 
inst., says: ‘‘Mr. W. L. Powers, the up-to-date Superintendent of 
the gas departments of Decatur and Champaign, IIls., entertained the 
Directors and salesmen of the Mueller Manufacturing Company, dur- 
ing the annual meeting of the Mueller Company’s sales’ staff, with a 
demonstration of gas works’ tools, etc., accompanied by a practical 
talk on the manufactureof gas. The Mueller Company is now listing 
gas works’ tools in the new catalogue, so the trip Sia the gas 
works was instructive and interesting to the 35 members of the 
Mueller staff who made it.”’ 





Messrs. BiorEN & Co., of Philadelphia, are offering $1,500,000 con- 
vertible collateral trust bonds due October 1, 1914, the issue being a 
direct obligation on the properties of the American Gas Company. 
The price asked is pur and interest—the latter is at the rate of 6 per 
cent. per annum. 


As an example of the way in which the Peoples Gas Light and Coke 
Company, of Chicago, does its advertising we may mention that the 
entire 9th page of the Chicago Daily Tribune for the 27th ult., was 
given over to an illustrated listing of the uses to which gas can be suc- 
cessfully and economically put. 








THOSE competent to so say declare that the authorities of Fort 
Wayne, Ind., and the Fort Wayne Gas Company have reached an 


agreement under which the Company agree to sell gas at 95 cents per 
1,000 cubic feet until 1910, the succeeding rate to be 85 cents per 1,000 
until December 31, 1915. 





TaE New York Herald of recent date said that notice of its intention 
to extend its operations through Manhattan and Bronx Boroughs, 
New York, has been served by the Long Acre Electric Light and 
Power Company through an application filed with the Public Service 
Commission asking the approval of that body of a pro issue of 
$10,000,000 preferred stock and $50,000,000 bonds. This step follows 


the long legal battle in fhe courts between the Company and the Con- | P 


solidated Telegraph and Electrical Subway Company, in which con- 
test the Long Acre Company was partially successful. 





Mr. J. OAKLEY Corson has been appointed Manager of the sales’ 
promotion department of Messrs. Edward M. Deane & Co. 





Mr. H. A. Ross has been appointed Appeal Agent by the Fort Scott 
(Kas.) Gas and Electric Company. This is a new designatory term 
for a position that now goes regularly with the office force of every 
fairly large gas company. Mr. Rose will be the recipient of the com- 
plaints of consumers, and having heard the complaint it is up to him 
to prescribe the remedy. 





RATHER belated mention this is, but at the annual meeting of the 
Manchester (N.H.) Gas Company the officers elected were: Presi- 
dent, George H. Chandler ; Clerk, Nathan P. Hunt; Treasurer, Wal- 
ter M. Parker. 


UNDER a decree of Judge Waddill, of the United States Circuit Court 
for the District, the Receivers of the Suffolk (Va.) Gas Company have 
been authorized to issue receivership certificates in the sum of $30,000 
for che completion of the plant. 








THE February meeting of the New York Section of the Illuminating 
Engineering Society, which was held in the United Engineering Socie- 
ties Building, 33 West 39th street, on Thursday evening last, was well 
attended, and those present were well repaid in the paper presented 
by Mr. George Leland Hunter, the theme of which was ‘‘ Light and 





Color in Decoration.” The author treated the subject from the stand- 
point of the decorator, and although in one instance his results were 
not altogether indorsed by his hearers, in the main they were with 
him ; as to theory, at least. 





THE contest for control in the Nashville (Tenn.) Gas Company’s 
management is a very lively one. The annual meeting is set for the 
11th prox. It is asserted that the present management is not as active 


in its attempts to take business from the local electric lighting con- 
cern-as it might be; but whether this is so or not, it is matter for com- 
ment by visiting gas men that the physical condition of the Gas Com- 
pany’s plant is far from being what it should be. 





Mr. Louis N. Rancke, the clever little gentleman who “travels ”’ 
for the Baltimore Retort and Firebrick Company, seems to have been 
up-and-doing recently, as the following matters gathered in by him in 


the last 20 days go to show: Renewals of 8 benches of 6’s in the Rich- 
mond (Va.) generating house ; renewals of 4 benches at Greensboro, 
N. C., and a complete, new half-depth bench of 6’s for Cambridge, Md. 





‘*R. G. F.,” incloses the following from Schenectady, N. Y., under 
daie of the 7th inst.: ‘‘A large number of engineers attended the 


meeting of the Schenectady branch, American Institute Electrical 
Engineers, in the Schenectady High School last, evening. Mr. H. H. 
Suplee, Editor of Cassier’s Magazine, delivered a lecture, illustrated 
by stereopticon views, on.‘Gas Power,’ which was both educational 
and interesting. He spoke first on what had been done with gas 
power in the generating of electric currents, and thought that fruition 
of greater studies in this direction were close at hand. He said that 
France was doing and is doing more for the advancement of the use 
of the gas engine than any other country, and was now utilizing gas 
from blast furnaces for larger gas engines than were heretofore 
thought practical. Ever since the steam turbine became practically 
useful in the generation of electricity engineers had devoted much 
attention to experimentation in connection with gas turbines. This, 
again, was especially true of the French engineers. ‘In fact,’ said 
Mr. Suplee, ‘To France must go the honor of building the first prac- 
tical gas turbine, a 300-horse power turbine having been recently built 
in that country, which scientists acknowledge is a practical success.’ ”’ 





DurinG the year 1907 the Washington (D. C.) Gas Light Company, 
in accounted-for output, distributed 1,852,609,900 cubic feet ; it paid 
out during the same period in direct taxes the sum of $119,456.80; its 
consumers numbered 44,792; its employees numbered 641; it paid out 
on laber account $322,286.04; and its stock stands in the names of 
1,097 individual shareholders. 





‘*M. D. V., writing from Richmond, Va., under date of the 6th inst., 
incloses the following: ‘‘ Estimating the receipts of the Richmond 
municipal gas works for 1907 in round numbers ai $365,000, a reduc- 
tion in the price of 10 per cent. would mean a shrinkage in receipts of 
$36,500; and a flat rate of 80 cents would equal $73,000. The recom- 
mendation of the Committee on Light provides, however, for three 
propositions: 90 cents for cooking and illuminating purposes; 85 
cents for manufacturers, and 85 cents for all gas where the monthly 
bills amount to more than $50. Just how this will affect the revenue 
can be determined only after careful examination of the books, to 
show the amount used by manufacturers and the monthly bills of 
more than $50. Superintendent Knowles is having this report pre- 
ared, so that the Council may secure exact information on the sub- 
ject. In Richmond there are 10,948 meters, which supply about 
60,000 persons. The old city proper has a regular network of mains 
and pipes. Extensions are felon made through many sections of the 
annexed territory. Superintendent Knowles, who is familiar with 
every detail of the work, has long been of the opinion that the city 
could afford to sell the product at a less figure than $1 per 1,000 cubic 
feet. He believes, however, that it is best to begin the reduction 
gradually, scaling rates every year. The net profits last year were 
$163,000, this record being considered remarkably good when the 

uality of the gas maintained an average of 25.50-candle power for 
the entire 12 months.” 





‘“‘Two bills enlarging the powers of the Western Maryland Gas Com- 
pany, so says the Baltimore News, were introduced in the Maryland 
Senate the first week in the current month, both being sponsored by 
Mr. Shannon. One bill is designed to give the Company the right to 

ipe from Cumberland to Hagerstown ; the other changes the general 
aw so as to give it the right to go anywhere in the State. What 
makes one doubly suspicious of the pu » of the parties behind this 
amending scheme is their loud protestation of a lack of desire to enter 
the city of Baltimore. Verily, they protest too much! L. M.”’ 





From the best figures at command it is seen that the consumption of 
natural gaa in the Pittsburgh (Pa.) district for the year 1907 reached 
the enormous total of 100,000,000,000 cubic feet on all account and 
purpose. This was an increast over that used in 1906 of 10 per cent. 





Tue City Council of Fort Worth, Tex., has adopted an ordinance to 
the effect that, beginning April Ist next, the Fort Worth Light and 
Power Company shall charge not to exceed $1.25 per 1,000 cubic feet 
for gas, prompt payment (within 15 days) to entitle the user to a re- 
bate of 10 per cent. 
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The Market for Gas Securities. 


oe 


Continued dullness ruled in city gas shares, 
and it may be said still rules; at the main 
trouble is that weakness goes with the dull- 
ness. Consolidated opened this morning 
(Friday) at 95 to 97. Transactions in the 
shares are few. Old time gas investors will 
hear with regret of the death of Mr. Frank T. 
Hewiit, who 20 years or more ago was one 
of the best known gas stock brokers in the 
country. He was a nephew of ex-Mayor 
Hewitt, and in the early °70’s was largely in- 
terested in New York city street railroads. 
Somewhat eccentric in manner, it goes that 
underneath his eccentricity was the spirit of 
aman whose charitable impulses were many 
and effective. 

The general gas share market is weak, 
especially in respect of Peoples, of Chicago. 
In reality everything points to its being one 
of the best investment offerings on the list. 








Gas Stocks. 


ooo 
Quotations by Geurge W. Close, Broker and 
Dealer in Gas Stocks. 
16 WALL STREET, NEW YORK CITY. 


FEBRvUARY 17. 


&@ All communications will receive particular 
attention. 


&@ The following quotations are based on the par 
value of $100 per share : 

N.Y. CityCompanies. Capital. Par. Bid. Asked. 
Consolidated 100 «95 97 
Central Union Gas Co.— 

Ist 5's, due 1972,J.&J .... 3,000,000 1,000 92 97 
Equitable Gas Light Co.— 

Con, 5's, due 19382, M.&8.. 1,000,000 1,000 10 

8,500,000 100 
New Amsterdam Gas Co.— 

ist Con. 5's, due 1948, J. & J. 11,000,000 90 
New York & Richmond Gas 

Co. (Staten Island) 

ist Mtg. Gold Bas. 5 p. vt... 1,000,000 
Northern Union— 

lst 5's, due 1927, J. & J.... 1,250,000 98 


43 
104 





New York and East River— 
Ist 5's, due 1944, J. & J 
Con, 5's, due 1945, J. & J... 
Standard...... Sdiioe’ etowsesse 


Ist Mtg.5’s,due 1930,M.&N. 1,500,000 
The Brooklyn Union 15,000,000 
1st Con.5’s,due 1948,M.& N. 15,000,000 
TO ce cscccttccnesesscece 299,650 


Out-of-Tor n Companies. 


Income Bonds..... 
Binghampton Gas Works.... 
Boston United Gas Co.— 

1st Series 8S. F. Trust 

2a oe o“ 
Buffalo City Gas Co 

03 “ Bonds, 5’s .... 
Capital, Sacramento 


Columbus (0.) Gas Co., Ist 
Mortgage Bonds 

Columbus (0.) Gas Lt. & 
Heating Co 


Consumers, Toronto. 
Consolidated, Baltimore.... 
Mortgages, 6's 
Chesapeake, Ist 6's. 
Equitable, 1st 6's. 
Consolidated, ist 5's 
Consolidated Gas Co.of N.J. 1,000,000 


Detroit City Gas Co 
“ Prior Lien 5's 


Equitable Gas & Fuel Co., 
Chicago, Bonds 

Essex and Hudson Gas Co.... 

Fort Wayne.......... benice eos 


- 


Indianapolis 
ni Bonds, 5’s 
Jackson Gas Co 


- 


iy 


6 per cent. scrip, 
due 1910..... 
Massachusetts Gas Compan- 


Montreal, Canada.... 

Nashville Gas Lt. Co. 

Newark, N. J., Con. Gas Co. 6,000,000 
PE 5 50d-0 coseicence 

New Haven 

Peoples Gas Lt. & Coke Co., 


San Francisco, Cal........... 15,500,000 
St. Joseph Gas Co.— 
Ist Mtg. 5's... 

St. Paul Gas Light Co....... 1,700,000 
lst Mortgages, 6's 620,000 
Extension, ¢’s............ 600,000 
General Mortgage, 5’s... 2,495,000 


Western, Milwaukee........ 
Wilmington, Del..........:. 
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Position Wanted. 


New Business Manager. 








Wide experience in new business work. 


References. Address, “ W. K.” 
1705-2 ' Care this Journal. 


Position Wanted. 


The advertiser. who has had 10 years’ experience in 
the appliance and fitting departments of gas com- 
panies, wants a position. Is a good getter of new 
business, and understands thoroughly how to estimate 
on cost of piping new or old houses, Can plan for 
the lighting of factories, stores, residences, etc. 
1705-2 Address, * AGE 33,” care this Journal. 


Position Wanted. 


Successful gas and electric manager is open 
for position. Can furnish best of references. 


Address, “ EXPERIENCE,” 


Care this Journal. 
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WANTED. 


Ore om 


Gas engineer, age 3], with 10 years’ experience in the man 
ufacture and distribution of coal and water gas, wishes a 
position as manager of a gas company. Is now holding a 
responsible position with a large company and can furnish 
A 1 references. 

706-1 Address, “ X. Y. Z.,”’ care this Journal. 


Position W anted 


By a middle aged man with many years’ practical ex- 
perience. Understands high and low pressure. De- 
sires a position as foreman with an up to date gas 
company for main and service work or fitting depart 
ment, or both. Is at present holding such a position 
in a city of 25,000, having charge of main, service 
and fitting departmeats. Can furnish very best of 
references, use no liquor of any kind, and not con- 
nected with any labor union. 


Address, “J. G, Bz,” 


Care this Journal. 
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Parker-Russell Mining and Mfg, Co., St. Louis, Mo.... 292 


WANTED, 


A Works Foreman for a Coal Gas Plant. 





Daily output, 150,000. Must be able to get 
results. Address, “ D. C..N.,” 


1705-2 Care this Journal. 


FOR SALE, 


Two Rotary Exhausters, belt driven. 

One 8t. John-Rockwell Washer-Scrubber. 
One 10-Horse Power Low Speed Engine. 
One Rotary Scrubber, belt driven. 

Also a quantity of 10 inch cast iron pipe and 
valves, all being removed to make room for larger 
apparatus. Will be sold cheap. 


QUEBEC GAS COMPANY, 
QUEBEC, CANADA. 
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FOR SALE, 
FOUR SECOND-HAND PURIFIERS. 
Dimensions, 10 feet by 14 feet by 3 feet 
deep, with dry center valve and con- 
necting pipes 10 inches diameter. Seal 
16 inches deep. Inquire of the 


DAYTON GAS LIGHT AND COKE CO., 
1697-tf DAYTON, 0. 


FOR SALE, 

One 48-Inch Station Meter Complete. 
It has not been connected since rebuilt 

9 months ago by Helme & MclIihenny, 
Philadelphia, Pa. We refer you to them. 


STANDARD GAS AND ELECTRIC CO., 
1686-tE RALEIGH, N. C. 








SELF-INSTRUCTION 


For Students in Gas Manufacture, 


ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 


Three Volumes. Price, $1.50each, For Sale by 
& mM. Callender & Co.,, 
42 Pine Street, New York City. 











FIELD’S ANALYSIS FOR THE YEAR '906. 





An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland; being the 38th yy 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. 








Alcohol, its Manufacture from Farm Products and 
De-Naturing. By F. B. WRIGHT. 





Price, $1. For Sale by 
A. M. Callender & Co., 42 Pine St., New York City. 


BINDER for the JOURNAL, 








Price, $1.00. 
A. M. CALLENDER & CO,, 42 Pine Street, N, Y, 
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(Concluded from page 241.) PURIFIER AND 9 hata TRAYS. STORAGE TANKS, 


Cabot Mfg. Co., Hoboken, N. D , 
avis & Farnum Mfg. Co., Waltham, Mass............. 2 OR 
seta dhgcoa aan eemnenaes Western Gas Construction Oo., "Fort Wayne, Ind, Staeey Mfg. Co., Chostanalt oO ame Saenere S08 


Connelly Iron Sponge & Governor Co., New York City 297 GAS STOVES. Western Gas Construction Co., Fort Wayne, Ind...... 908 

American Meter Co., New York and Philadelphia 
VALVES. Fred. K. Wells Company, New York City > PATENTS, TRADEMARKS, COPYRIGHTS, 

Continental Iron Works, Brookin, N. Y Keystone Meter Co., Royersford, Pa.................... 296 | Royal E. Burnham, Washington, D. C.................. 3 

Davis & Farnum Mfg. Co., Waltham, Mass Mary land Meter & Manufacturing Co., Baltimore, Md... 306 

Economical Gas Appar atus Construc.Co., Toronto, Ont. 2Qa0 Nathaniel Tufts Meter Co., Boston, Mass Cceevoccececose 2 

Isbell-Porter Co., Newark, N. J...........sseseeecesees 288 HOT WATER HEATERS, 

Kerr Murray Mfg. Co., Fort Wayne, Ind Humphrey Co., Kalamazoo, Mich....................... Z 

Ludlow Valve Manufacturing Co., Troy, N. Y.,.. sees GASHOLDERS. 

R. D. Wood & Co., Philadelphia, Pa Bartlett, Hayward & Co., Baltimore, Md 


. About 100 
Stacey Mfg. Co., Cincinnati, O Continental Irou Works, Brooklyn, N. Y.............. é in use. Write to 
The P. H. & F. M. Roots Co., Connersville, Ind Cruse-Kemper Co., Philadelphia, Pa.................... : 


Western Gas Construction Co., Fort Wayne, Ind Davis & Farnum Mfg. Co., Waltham, Mass n+ BOE nigra igi rk Saga ; a. 
Deity & Fowler, Philadelphia, Pa..................... : - Detro c 
PEATE ES. Economical Gas Apparatus Construc, Co., Toronto, Ont. P 
Connelly Tron Sponge & Governor Co.,New York City 297 | Kerr Murray Mfg. Co., Fort Wayne, Ind 
Connersville Blower Company, Connersville, Ind Logan Iron Works, Brooklyn, N. Y Gas Engineer’ $ Pocket- hook, HENRY 0’ 0’ CONNOR 
Davis & Farnum Mfg. Co., Waltham, Mass K. D. Wood & Co., Philadelphia, Pa. é Qonpsiens Tables, eave wat erent yee t wk 
Isbell-Porter Company, Newark, N J | Riter-Gonley Mfg. Co., Pittsburgh, Pa................. 398 anufacture, Distribution and Use of Coal Gas, and the 
Kerr Murray Mfg. Co., Fort Wayne, Ind Stacey Mfg. Co., Cincinnati, O Construstipa of Gas Works. PRICE, $3.50. For aged by 
The P. H. & F. M. Roots Co., Connersville, Ind Western Gas Construction Co., Fort Wayne, Ind. :| A. M. Callender & Co., 42 Pine 8t., New York City. 


GONNERSVILLE GAS EXHAUSTERS 
AND HIGH PRESSURE GAS PUMPS. 



































DHIS cut shows one of 
our High Pressure ma- 
| chines anda 4-valve engine 
connected by one of our 
leather link flexible. coup- 
lings. Two of these units 
were installed for the Peo- 
ples Gas Light and Coke 
Co., Chicago, at their 73d 
St. Station. Each machine 
has a capacity of 14,000,000 
cubic feet per day. 


O 
We also manufacture 


GAS VALVES 
BY-PASS VALVES, 
PRESSURE REGULATORS, 
ETC., ETC. 


Correspondence Solicited. 








THaE CONNERSVILLE BLOWER COMPANY, 
Connersville, Indiana, U. S. A. 
NEW YORK OFFICE, 95 Liberty Street. - - HORACE c. COOKE, oe: Agent. 











TUST FUBLISHED, 


CHEMISTRY OF CAS MANUFACTURE, 


pw” ARO. D - Be. mua BE, FT. O.8., 
Chief Chemical Assistant at the Beckton Gas Works. 


A PRACTICAL MANUAL FOR GAS ENGINEERS, GAS MANAGERS AND STUDENTS. 


316 PAGES, 82 ENGRAVINGS AND COLORED PLATES. 


Chapter I. Preparation of Standard Solutions. II. Coal. III. Furnaces, Testing and Regulation. IV. Products of Carbonization. 
V. Analysis of Crude Coal Gas. VI. Analysis of Lime. VII. Ammonia. VIII. Analysis of Oxide of Iron. IX. Naphthaline. 
X. Analyses of Firebricks and Fireclay. XI. Photometry and Gas Testing. XII. Carburetted Water Gas. Appendix A. Me- 
tropolis Gas. B. Miscellaneous Extracts. C. Useful Tables, etc. 


Price. 84.50. For Sale by 


4. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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) OFFICERS: DIRECTORS: CANADIAN AGENTS: 

(©) E. C. BROWN, B. H. SPANGENBERG, E. C. BROWN, The Economical Gas Apparatus Construction Co., Ltd., 
®) President. Gen’! Mgr. and Eng’r. | - ae T DOHERTY, en ae 

©) EUROPEAN CONNECTIONS: 

—— | THOMAS G. MARSH, M.E., | 

©) L. J. MONTGOMERY. SIDNEY A. REEVE. M.E GEO. D. ROPER, I'he Rotary Meter Co, (1905) Ltd., Manchester, England. 


ma a ‘ | Dr. F. SCHNIEWIND, Compagnie pour la Fabrication des Compteurs et Mate- 
» Sec’y and Treas. Consulting Eng’r. | FREDERICK H. SHELTON. 


riel d’Usines a Gaz, Paris, France. 


Interior View of part of Meter Room—Twenty-first Street Works, 


CONSOLIDATED CAS COMPANY, NEW YORK. 
Old Style Wet Meter, 6,000,000 cu. ft. capacity per day. 


ROTARY STATION METER, 


4,000,000 cu. ft. capacity per day ‘at right of picture). 


One-half the cost—One-tenth the space of old style wet meters. 


When in need of Station Meters, write 


ROTARY METER COMPANY, 


280 Broadway, 
Send for Catalog. ; NEW YORK. 


QOOOOOOOOOOLOOOOO ©O€ 
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PACIFIC COAST ACENTS: Hallidie Machinery Co., Seattle, Wash. 


HYDRAULIC MAIN WITH STANDS AND 1-BEAM SUPPORTS. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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ANNOUNCEMENT. 


TO OUR PATRONS AND FRIENDS: 





January 1st, 1908. 


Our new Firebrick Factory has been completed and we are now ready to take orders for 
high grade fireclay products of any description and magnitude. We design and build 


Coal Gas Benches, 


VERTICAL, INCLINED OR HORIZONTAL RETORTS, 


LATEST PATENTED SYSTEMS, 


Coke Ovens, 


BEEHIVE AND BY-PRODUCT CONSTRUCTION, 



















Manufacture Linings for Water Gas Apparatus, Rotary Cement Kilns, 
Blast Furnaces and Stoves, Steel Furnaces, Lime 
Kilms, Cupolas, etc., etc. 


SPECIAL GLASS HOUSE REFRACTORIES. 


WE IMPORT THE FINEST FIRECLAY FOR SPECIAL HIGH 
GRADE WORK. 


Our Chemist Engineers are familiar with analyzing clays and producing mixtures so that the 
Jinished products will answer specific purposes with regard to refractory as well as physical properties. 





AIL MATERIAL OF THE VERY BEST QUALITY AND 
WILL BE SOLD AT THE LOWEST PRICES PERMISSIBLE. 








Your Correspondence is Respectfully Solicited. 


DIDIER-MARCH COMPANY. 
ES eS RN 


FREDERICK J. MAYER, General Manager. 


Offices: Keyser Bldg., Baltimore, Md. 











Factories: Keasbey, N. J. 





Park Row Bldg., New York. 








FREDERICK J. MAYER, M.E, 
Main Office: Keyser Bldg., Baltimore, Md. 







Branch Office: Park Row Bldg., New York. 


Bench construction of most modern type, with horizontal, inclined and 
wertical retorts, together with retort houses, coal and coke hand- 
ling machinery, specially designed to suit the char- 
acteristic requirements of the benches. 









CONSULTING AND CONSTRUCTING ENGINEER. 










Plans for modern and up-to-date coal and water gas plants. Modernizing existing plants to cheapen 
costs of production. Valuation of plants, etc., ete. 


Sole representative of the Dessau Vertical Retort Bench Co., 


Berlin, Germany. 









Se ee ae 
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FORMERLY 


DESICN 


ComMUNICATE WITH 


“EVERYTHING THAT 


DESICN, 
MATERIAL, 


l-F You Want (WORKMANSHIP, 
BENCHES, 
RESULTS, 





“CHRISTY PLANT,” “LACLEDE-GHRISTY” “LACLEDE PLANT.” 


FORMERLY 


CHRISTY FIRECLAY CO. C AS F R Gi | 4 > RS. LACLEDE FIREBRICK MFG. CO. 


OUR ENCINEERING DEPARTMENT IS EQUIPPED TO 
CONTRACT FOR AND BUILD COM- 
PLETE CAS PLANTS FROM BREAKINC 
OF GROUND TO MAKING CAS. 


THE Best 


LACLEDE-CHRISTY GLAY PRODUCTS 6O., 


St. Louis, Mo. 
IS MADE FROM CLAY.” 





This is the 


BIJOU. 


This is the Ramsdell No, 4 
Bijou—the little giant that 
produces 20 candles of light 
on a consumption of only one 
foot of gas per hour. 


































The small size and artistic 
pay A the Bijou make it by 
far the best lamp under many 


lication to ordinary up- 
t fixtures and for residen- 
tial chandeliers. 


The No. 6 Bijou is equip: 
with the new eouble” ween 
chamber. The list price is 
$1.60, Boxed complete, with 
globe, mantle and adapter. 





The Rijou must be seen to be 
properly appreciated. SHOW 
t {9 your customers and note 
their verdict, 





ONE-HALF ACTUAL SIZE. 






RAMSDELL INVERTED GAS LAMP COMPANY, . 


Geo. G. Ramsdell, President, 





1123 Broadway, N. Y. 








ein eae Pressure 
ater Heaters 


Are the Most Perfeet of Any. 
SOME EXCLUSIVE FEATURES. 


1. The smallest pilot light in the world. 

2. The only pilot light automatically 
mentiel. Construction patented. 

3. An external thermostat, the most 
sensitive and positive. It cannot be 
superheated by the pilot light or 
hindered by lime. It insures safe- 
ty, economy and reliability. 

4. Multiple levers of thermostat all in- 
cased. Cannot be disturbed. 

5. Simplest Automatic Valve ever made. 
Can’t get out of order. 


Shall we Send CATALOG No. 10 AND DISCOUNTS? 


HUMPHREY CO., {***"s:2."- 

















Binder 


FOR THE 


Journal, 
PRICE, 


$1. 


For Sale by 


A.M, CALLENDER 
& CO., 






42 Pine Street, 
New York City, 
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Mueller High Pressure Gas Service System. 


| White hitom, 
}- Cy 4 YU 
















MOUSE PIPE 




















(REGULAR METER 
CONNEC TIO 





UUW 


S SERVICE TEE 
METER COCK WG Ss 4.P. SERVICE 


MAIN : 
CURG COCK np. aw 


“yp * 


SZ 
— 


: CENTURY PATT. 
4 SERVICE CLAMP 


This illustration shows a Mueller High Pressure Gas Service system complete from main to meter. We manufacture two styles of drilling machines 


for high pressure main drilling, and are in a position to furnish promptly all of the service clamps, fittings, brass goods, combined governor and seal, 
and in fact all parts of the system except the meter. We will be pleased to furnish detailed information about the system, or the goods, upon request. 


reauet» Hi. MUELLER MFG. CO. oo “wrorer. 








SCIEN PTPIEIC BOOoOES. 


CHEMISTRY OF GAS MANUFACTURE. By W. J A | CHEMISTRY OF GAS MANUFACTURE. By Harold M. | AMERICAN GAS ENGINEERING PRACTICE. By M. 
Butterfield. Vol. L., Material and Processes. $2.50. Vol Royle, F.C.8. $4.'0. Nisbet Latta. $4.50, 
IL., In Preparation. 

DISTRIBUTION OF GAS. By Walter Hole, C.E. $5. 


MODERN APPLIANCES IN GAS MANUFACTURE. B 








TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. | A pe 5 aa Ro THE ENGLISH AND 


. METHODS OF ASCERTAINING THE 
HEMPEL’S GAS ANALYSIS. $2.25. ILLUMINATING POWER OF COAL GAS. $1.60. 





y x 

Fletcher W. Stevenson, $2. ete mee ee | JONES JET PHOTOMETER, for Coal or Water Gas! Each 
MODERN GAS ENGINES AND PRODUCER GAS Gas, . ; : 

Petts S, BOUEL Ge OL ee ELECTRICITY. 
COAL TAR AND AMMONIA. By George Lunge. $15. | PRACTICAL HANDBOOK ON GAS ENGINES. By G. | ELECTRIC WIRING DIAGRAMS anv SWITCHBOARDS. 
ELECTRIC GAS LIGHTING. By H.8. Norrie. 50cents, __ Lieckfeld. $1. eee nigapeenagcanieeg 2: a aigeseedt 

“ sone, | le orman * . We 

$3. AMMONIA AND AMMONIUM COMPOUNDS. By Dr.R. | : 
THE “GAS WORLD” YEAR BOOK, 1903. Edited by John, _ Arnold. $2. | DIOGREREAE. FROTOMBERY, wih Gpeciel. ppplestion 

Douglas. $3. _GASFITTERS’ QUESTION BOOK, WITH ANSWERS.|  ° Electric Lighting. By A. Palaz,&c.D. $4. 
GAS AND GAS WORKS. By Hughesand-O’Connor. $2.50 By Albert Dunbar, 8.B, $1.60. ELEMENTS or ELECTRIC LIGHTING, Including Electric 
POOLE ON FUELS. By Herman Poole. $3. A TREATISE ON THE COMPARATIVE COMMERCIAL Generation, Measurement, Storage and Distribution. 
GAS ENGINEER'S POCKET-BOOK. By Henry O'Connor) YALUES OF GAS COALS AND CANNELS. By D.| By Philip Atkinson. $1.60. 

$3.50. i |. aie Gratton... SS. ELECTRIC TRANSMISSION OF ENERGY. By @. Kapp. 


GAS CONSUMER'S HANDYBOOK. By Wm. Richards. 20 ee a ERE. By Peet.| 99.08. 
cen 


. ELECTRICIAN’S POCKET-BOOK. By Monroeand Jamie- 
PRACTICAL TREATISE ON HEAT. By Thomas Box. 24 | UUUMINATING anp HEATING GAS. By W. Burns. $1.50| "* son” $2.50, 
ped ggg HANDBOOK FOR MECHANICAL ENGINEERS. By H. | v0.0 puILDING. By F.W. Walker. S0cents 


‘ | Adams. $2.50. 
Fe LT iy Wed indie eae? © the | PINANCES OF GAS, ELECTRIC LIGHT {ND Powzr DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
| . 


CE 
Hospitalier. $2.50 
CHEMICAL TECHNOLOGY : Vol. I., Fuel and Its appi- _ ENTERPRISES. By Wm. D. Marks. —- 


| 
EXCERPTS FROM DECISIONS, MASSACHUSETTS GAS | PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
‘ oindames Vel. 51. eg tronwork, |. COMMISSIONERS. By E. Ht. Yorke. $1. | TORS. $1. 
By H pe hing hy esigning tructural WOrk. oraANDARD REDUCTION FACTORS FOR GASES. By PRACTICAL GUIDE TO THE TESTING OF INSULATED 
SELF-INSTRUCTION FOR STUDENTS IN GAS MANU-_,,,, elon Brooks MacFarland. $1.50. Fie nen te «ge a oO $3 
F 7 . | PRACTICAL PLUMBING. By P J. Davies. Vol.1., $3. » by cis B. Crocker. $3. 
ae en Pe ELECTRIC LIGHT FITTING. $2. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL AMERICAN SANITARY PLUMBING. By James J. Law- | PRACTICAL ELECTRICITY. $2.50. 
URPOSES. By E. A. Brayley Hodgetts. $2.50. ler. $2. ELECTRICITY FOR ENGINEERS. $2.50. 
COX’S GAS FLOW COMPUTER. High pressure, $5. Low TREATISE ON MASONRY CONSTRUCTION. Baker. $5. ¢LECTRICITY, Its Theory, 8ourcesand Applications. By 
pressure, $2.50. FIELD’S ANALYSIS, 1906. $5. | John T. Sprague. $6 





The above will be forwarded upon receipt of price. If sent by mail or expresg, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 
books sent C.O.D. 


A. M. CALLENDER & CO, - - - - - 42 Pine Street, New York City. 


















American Gas Light Zourual. Feb. 17, 1908 








ARTHUR R. CRUSE, President. Western Sales Engineer : | Pacific Coast Agents: 
HENRY W. SCATTERGOOD, Vice-President and Treasurer. HENRY I LEA, HALLIDIE MACHINERY CO,, 
FRANK FLAVELL, Secretary. 616 The Rookery, Chicago, Ills. Seattle, Wash. 


a CRUSE-KEMPER 
[> | COMPANY, 


| PHILADELPHIA OFFICES: WORKS: 
SUITE 1124, LAND TITLE BUILDING. AMBLER, PA. 


Manufacturers of 


TRIPLE 
eevee (Jag Holders, 
WITH OR WITHOUT 
METAL TANKS. 


Oil and Water Tanks, 

Purifier Covers, 

General Plate Metal Work, and 
Steel Water Towers. 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST. 











TEST Bk Bak, Dah, Bt Dat Dn Bn a TAA TS SS SS USN SN J 3 20k 2k 2k 20 LO LOO RX At Usk ZL TT TN TAT TAL TS SSS TST SN TST TSS TSN TS) SS SS TS) TS SS SS TSS TSN TSS SS 51 UG SAO JOA TOA JOAN 


J. S. De HART, JR... A. F.WEHNER, R.K.WEHNER, 
PRESIDENT SECRETARY TREASURER 


ISBELL~ PORT ER COMPANY \X 


AR eRe >. >. >>. aa : ae rare > > SF 2% 
ceases So S8 ees te > Sas ess Se cD ese =F. SS es eS a > 858 oer =<. =. 8-6 


GAS ENGINEERS @ BUILDERS F GAS WORKS 





































( BENCH WORK ISBELL VALVES 
7, SPECIALS 

CHARGING AND 

DISCHARGING TAR 
MACHINERY EXTRACTORS 

1iPsA.TAR EXTRACTORS 

MACKENZI | 

EXHAUSTE i FOR WATER GAS 










ROTARY AMMONIA 





PRIMARY AND 







SECONDARY SCRUBBERS 
CONDENSERS SHAVING 

FOR FRESH SCRUBBERS 
OR SALT WATER PURIFIERS 













STREET GOVERNORS 

























MAIN OFFICE AND WORKS 
BRIDGE @& OGDEN STREETS 


NEWARK,N.J. 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, 4" to 72”, 
—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 





GAS CORE CARS for handling Coke in Gas Houses. 


Pe 








~ 


SE ee 








SAVE 15 PER GENT. OF THE COAL 
IN MAKING WATER GAS. 


For every 1,000 cu. ft. of water gas 40 to 48 
lbs. of anthracite are consumed in the gener- 
ator, while 24 lbs. should theoretically be 
enough. The 40 per cent. to 50 per cent. ex- 
cess is the margin of possible saving. By 
passing the hot, waste, stack-valve gases 


through a GREEN AIR HEATER you can 















mer’ 





GAS COKE CAR WITH WATER SPRAY ATTACHMENT TO PREVENT CAR FROM BECOMING RED HOT. 
THE ILLUSTRATIONS SHOW THE DOORS OF THE CAR BOTH OPEN AND CLOSED. 





We have designed and built a large variety of cars for handling coke, and illustrations, showing some of the 
types, are given in Bulletin A.l. A copy w.ll be mailed to any Gas Engineer mentionmy this paper. 


West New Brighton, N. Y. Cc. Ww. HUNT CO. 


ARTHUR E. BOARDMAN, GLE. 


For several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New York. 
TELEPHONE, 5534 BROAD. 


different 


45 Broadway, New York City. 











“THE oo MAN'S Ss FRIEND 


~~ BRISTOL’ 


~~ REG. US. PAT. OF FICE, 
. RECORDING 


PRESSURE GAUGE, 
The § andard Form for the 


orks, 
The Portable Form for Dis- 
tribution System, 








ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturere of 


High Grade Firebrick, docks, Tiles, 


ETC., 
Office : 420 E. 23d St., N. Y. City. 


Sta-ting Pressures and Pres- 
sures on any Part of System. 


GET OUR LATEST CATALOGUE A. 


THE sRSTOL CO., Waterbury, Conn. 


NEW YORK: CHICAGO: 


Works: Maurer, N. J. 114 Liberty St. Monadnock Bldg. 





cut down the bill for generator coal by at 


| least 10 per cent. The air forced to the gen- 


erator is passed through the tubes of the Air 
Heater and absorbs the waste heat from the 
stack-valve gases and returns it to the gener- 
ator. The higher temperature in the genera- 

| tor, carburetter and superheater results, also, 
in a saving of oil, amounting to about one-fifth 
gallon per 1,000 cu. ft. of gas. 

After the stack-valve gases have passed 
through the Green Air Heater they may 
be then passed through a GREEN FUEL 
| ECONOMIZER to heat the boiler feed water, 

| saving as much as 25 per cent. of the boiler 
| fuel. The result is that a Green Air Heater 
| and a Green Fuel Economizer will save from 
50 per cent. to 60 per cent. of their first cost 
annually in a water gas plant. Write for cir- 
cular “AG” and results of actual tests. 


The Green Fuel Economizer Co., 


Will Register Continuously the | 


MATTEAWAN, N. Y. 


| Vew York City, Boston, Chicago, Atlanta, San Francisco, 
LosAngeles. Seattle. Salt Lake City, Montreal. 


| Engineers, Builders of Green’s Fuel Economizers, Fans, 
Blowers and Exhausters, Steam Air Heater Coi' s, 
Waste Heat Air Heaters, Mechanical Draft, Heating 
ard Ventilating and Drying Apparetus, Dratt 

| Dampers and Engines. 








REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 
ducing High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Mencia — 


W rite 








INLET 


iligh Pressure 
Service Governor. 


12-Inch High Pressure Governor 


for Cat Sey 
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Final 
Scrubbing 


is done with 


INTENSIVE Glean, 
Fresh 
Water. 





“The Stationary Rotary.” 








JUST PUBLISHED, ISTH EDITION, REVISED, ENLARCED AND RESET. 


Gas, Gasoline and Oil Engines, 


INCLUDING GAS PRODUCER PLANTS, 
By G&ARDNER DD. HIScoxkt, M.E. 
Author of “ MECHANICAL MOVEMENTS,” “COMPRESSED AIR,” Ete. 


eaeeOn,- =-=- = $2.50. 


The only complete American book on the subject for Gas Engine Owners, Gas Engineers and intendin, 
purchasers of gas engines, treating fully on the construction, installation, operation and maiuteuance of gas, 
gasoline, kerosene and crude petroleum engines. 

Ss The new rewritten, enlarged and revised 15th edition of this work has been prepared to meet the increas- 

; ing demand for a thorough treatise on the subject. Its 450 pages give general information for every one interested in this popular mo- 
tive power and its adaptation to the increasing demand for a cheap and easily managed motor requiring no licensed engineer. It is 
fully illustrated by 351 Engravings and Diagrams. For sale by 


A, M. CALLENDER & C0, - - - - - 42 Pine Street, New York City. 


Gas Companies’ Bookkeeping, 


1906 HDITION, | 
By JOHN H. BREARLEY and BENJAMIN TAYLOR. 


A Practical Treatise on the Keeping of Gas Companies’ Accounts, 
WITH USEFUL 
FORMS FOR GAS UNDERTAKINGS. 


PRICE, CLOTH, $4.50, MOROCCO, $6.50. 
FOR SALE BY 


A. M. CALLENDER &.CO., - - - 42 Pine Street, New York City. 
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ROOTS EXMAUSTERS for HIGH # LOW PRESSURE WORK. 


The highest efficiencies obtained. Most perfect devices for adjustment and maintenance of 
Use our flexible coupling to correct troubles caused by misalignment 
By-pass, gas valves and fittings. 


proper alignment. 
and engine shaft thrust. 





ex 


PP. oH. ke FE. 
HOME OFFICE: Connersville, Ind. 


Our gas governor is the best. 


M. RooTs COMPANY, 
NEW YORK OFFICE: 120-122 Liberty St. 





CHICAGO OFFICE: 1547 Marquette Bidg. 


Senda for pocket edition of Enginecrs’ practical reference book. 








-in every store where 
theres something doing 


You find 


HUMPHREY GAS ARC LAMPS 


Because every fabric, every 
color scheme, every article 
gets it’s true color value 


AI™ 


he 
ce 


THE * 


MERCHANT 
ALSO IS 
GETTING THE 
CHEAPEST 
STORE 
ILLUMINA- 
TION 
TO BE HAD 
AND 
THE BEST 
AS WELL 


£ 


~” 
(- 
j= 


’ 
- 
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“THE MINER” 


Georce Orwrop. Pres. & Treas. Jorn D. ORMROD, Supt. WILLIAM H, B RISTOL, 


J.G. Eperiern, Secretary. 


COMBINATION RECORDING and INDICATING 
EMAUS PIPE FOUNDRY. _ PYROMETERS Globe 
DONALDSON IRON COMPANY. § EMAUS, PA for Street and Boulevard 
WATER GAS MACHINES. 
Indicator for Operator. Recorder Lamps. 


for Superintendent. Adapted 
for both Carbureter and 
Superheater. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. ¢ 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


WHAT UNCLE SAM’S EXPERTS 


SADT OF 


BRAY BURNERS. 


The United States Government Inspector of Gas, 


in an Annual Official Report, has stated: “In particular, was attention given to inspection of BRAY’S 
“Special ’’ Slit-Union and *‘Special’’ Union-Jet Burners. The “Special” Burners manufactured 
by Geo. Bray & Co. compare favorably with auy yet inspected by this office; they are well made and no doubt will prove vei, 
durable in practical use. The result of test with BRAY’ S Standard Slit-Union was highly satisfactory ; it will yield the maxi 
mum candle power obtainable from a cubic foot of gas.” 





MANUFACTURERS OF a | 


CAST IRON PIPE AND SPECIAL CASTINGS | {9H 


FOR WATER AND GAS. = WM. H. BRISTOL, 
4iso0, FLANGE PIPE, LAMP POSTS, Etce A5 wea Street, - - New York City. 


Send for Circular 
and List of Users. 


























A Fostal Brings our Blue Book. 


wa. M. CRANE COMPAN YY, 


WE MAKE GAS APPLIANCES OF ALL KINDS. SOLE ACENTS FOR THE UNITED STATES AND CANADA. 


PARKER-RUSSELL MINING AND MFG. CO., 


Tr. LOUIS, MO. 


ST. LOUIS OFFICE: Suite trait Liggett Building, 8th and Chestnut Streets. 
NEW YORK OFFIGE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER AND STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fire Clay Tiles of Every 
Description. 


Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 
Slopers.=-Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.--Sole Agents for U.S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.--Agents for the sale of the Stand- Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 














CORRESPONDENCE SOLICITED. 








ALI CONTRACTS MADE. AS OF ST. LOUVUIS. 


Directory of American Gas Gompaules, 1907, cxssmncxisSsmn xe 
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AMERICAN METER CO., 


NEW YORK, 


st. tous, PHILADELPHIA, 


SAN FRANCISCO, CHICACOQO, 


Photometrical and Experimental Apparatus. 





PUBLIC LIGHTING 


TABLE. 





MARCH, 1908. 






































2 Table No. 1. 

a FOLLOWING ‘THR 

E Mux 

& 

hw 

A E Light. | xtinguish. 
Sun, | 1} 6.20 rm} 5 30 AM 
Mon.| 2} 6.20Nm} 5.30 
Tue. | 3} 6.20 5.30 
Wed.| 4} 620 5.30 
Thu. | 5) 6.20 5.30 
Fri. | 6} 6.20 5.30 
Sat. 7 110.40 5.30 
Sun. | Stlhao 5.20 
Mon. | 9/12 40 4" | 5.20 
Tue. [10] 1.30 5.20 
Wed. |I1] 2.20 5.20 
Thu, |12) 3.10 5.20 
Fri. |13] 3.40 5.20 
Sat. [ld] 4.20 5.20 
Sun. 15] 4.50 5.10 
Mon. Lo Nol. iNo J. 
Tue. LT) No Lew No I. 
Wed. |I8|No lL. |No kl. 
Thu. |19| 6.40 Pm) 8.50 pM 
Fri, }20|) 6.40 9.50 
Sat. 21) 6.40 | LLCO 
Sun. 722) 6.50 = |12.00 
Mon. |23] 6.50 1.10 am * 
Tue. }24| 6 50 2.10 
Wed. |25| 6.501.q| 3.20 
Thu. 26} 6.50 4.10 THE ELLIO I I KEROSENE 
Fri. |27| 6.50 4.50 
Sat, [28] 6.50 4.50 D D Pp p 
San. p9| 650 | 4.40 STANDARD PHOTOMETER LAMP. 
Mon. |30| 6.50 4.40 ihiale 
Tne. [31] 6 50Nm) 4 40 sis 
TOTAL HOURS 10-Candle Power. 

DURING 1908. | 
u u 
By Table No. 1. 
Hre-Min. is lamp is a perfect substitute for the 10-candle Pentane 

Januar . 228.30 . P : 
Foenae "187 30 Lamp hitherto used, and has the following advantages: 
re +++ + 192.00 Ist. It uses Standard Kerosene Oil (Pratt’s Astral Oil or equivalent). 
M or + 2d. It is remarkably steady. Will burn 24 hours continuously with less than 2 per 
Jum plenpathine 13 8.00 cent. variation. 
ym og a a 3d. It is much less dangerous than Pentane, which Is a kind of gasolene. 
August .. 73.40 4th. It is not easily affected by air currents in the photometer room. 


September. 185.20 
October... .214.00 
November.. 218.10 
December. . 226.40 





Total, yr. .2235.00 


a 


5th. Since the lamp may burn continuously, the candle power of gas may be fSken 
at any moment, If necessary. This insures s'eady illuminating power without 
waste of carburetting material. 


6th. The first cost of the lamp brings it within the reach of even small gas works. 


7th. Costs much less to maintain than a Pentane lamp or sperm candles doing the 
same service. 


8th. Is not affected by the weather. 


een 8 
——s 


PUBLIC LIGHTING 
TABLE. 





MARCH, 1908. 





Table No, 2. 
NEW YORK CITY. 


Au. Nieut Lieutina, 





E 

S 

5 

bh 

a |i 
Sun. l 
Mon.| 2 
Tue. | 3 
Wed.| 4 
Thu. | 5 
Iri. 6 
Sat. vi 
Sun, | 8 
Mon. | 9 
Tue. | 10 
Wed. | 11 
Tha. | 12 
Fri, [13 
Sat. [14 
Sun. | 15 
Mon. {16 
Tne. | 1% 
Wed. {18 
Thu. | 19 
Fri. (20 
Sat. [21 
Suu. |22 
Mon. }23 
Tue. |24 
Wed. |25 
Tha, | 26 
Fri. {2% 
Sat. |°S 
Sun. | 29 
Mon. |30 
Tue. |31 





a | Complete | Complete 
Lighting in lsietnetashine 
3 | 0 ne Hour jin 50 Minutes 
a 

| 

} 


From m Time Given 








ra A.M. 
5:32 5.32 
5.22 5:27 
§.22 5.27 
 §.22 5.27 
5.32 5.17 
5.32 5.17 
5.32 5.17 
§.32 5.17 
5.32 5:17 
§.32 ae 
5.32 5.17 
5.42 5.07 
5 42 5 OF 
5 42 5.07 
5.42 5.07 
5.42 5.07 
5,42 D.07 
5.42 5.07 
5.52 4.57 
5 52 4.57 
> 52 4.57 
5.52 4.57 
5.52 4.57 
5.52 4.57 
5.52 4.57 
5.57 4 47 
§ 57 4.47 
5.57 4.47 
5.57 4.47 
5.57 447 
5.57 4.47 | 








TOTAL HOURS 
DURING 1908. 








Hrs. Min. 
January. ...481.50 
February. ..329.15 
March.....: 351.50 
Apetl....<. 341.50 
| Sees 233.05 
‘| eae 218.10 
ee 282.55 
August ....254.55 
September . .292.25 
October .. ..420.45 
November ..374.30 
December. .411.05 


Deduct on ac- 
count of 50 min. 





| «(ee 
Total, yr. .3962.05 
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NEW YORK, 318 West 42d Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, 218 La Salle Street 
BOSTON, 820 Beacon Building. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, b12 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 


“tOF AMERICA.... 


contro ana Welshach System 
orm Of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
Attractive 
It is 4 
Successful, 

| Up-to-date. 

IT LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
uniform light im all localities. 








Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 

No. 36. and Outside Lighting. 


FE _=(le bole Light 


ONE OF THE MoOoOsT POPULAR AND BEST 
SELLERS OF THE WELSBACH LINn=z. 

















PRICES: 


Boxed complete, with No. 71 Welsbach 
burner, No. 310 F. Q. M. cylinder, No. 196 
Junior J Brand Welsbach mantle, including 
the No. 316 opal shade, which will be packed 
separately. 


For decorative appear- 
ance and large volume of 
light at a popular price to 
the consumer, 


THE CHIC LIGHT 


is practically alone in the 
field. Complete  satisfac- 
tion to the user is its strong 
point. 


Price, complete, clear ee, each, 
dozen lots,. . . $1.35 
Price, complete, clear. cylinder, 100 
lots, each, . . . + 2 
When emailed with No. 310 F. Q. M. 
Opal Cylinder add 10 cents to above list. 
Price of Shade No. 316. 
Package Contains 16 Dozen. 
Price, per dozen, . . . . $4.40 
Price, original package, per “dozen, . 4.00 
WRITE FOR DISCOUNTS. 





THE CHIC LIGHT—Design No. 71310. 


Welsbach Company, e222." * 


Chicago, I11s. 
Salesrooms in all Leading Cities of the United States. 





ly 
} 
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sf 
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| Toe Ulet tas invent. Gnpany, 


Broad and Arch Streets, Philadelphia. 


‘i as GAS WORKS. 


Largest Builders of CARBURETTED WATER GAS PLANT IN THE WORLD. 











) SOLE: AMERICAN BUILDERS 


oF THEE 


Standard jjouble-Superheater |,owe Water fas Apparatus. 


1907 CONTRACTS_ 
PARTIAL LIST OF PLACES: 











Newburgh, N. Y. Jacksonville, Fla. Waterbury, Conn. (sth contract). 
Helena, Mont. Syracuse, N. Y. (2d contract). | Sioux Falls, S. D. (3d contract). 
Bridgeport, Conn. (3d contract). | Atlanta, Ga. (>d contract). | Philadelphia, Pa. 
Suffolk, Va. | Holyoke, Mass. New Hartford, Conn. 
Winsted, Conn. (2d contract). Peoria, Ills. | Poughkeepsie, N.Y. (2d contract). 
Nashua, N. H. Schnectady, N. Y. (2d contract). | Nashville, Tenn. 
Augusta, Me. (2d contract). | | Danbury, Conn. | Salisbury, Md. 
Everett, Mass. | Galveston, Tex. (2d contract). | Norfold, Va. (4th contract). 
Jenkintown, Pa. (2d contract). | Quebec, Canada. Wallingford, > el 
Coney Island, N. Y. Indianapolis, Ind. (2d contract). | Richmond, Va. (2d contract). 
Mexico, Mo. Bessemer, Ala. Oak Bluffs, Mass. 
po BR EEE ME a ES: a a 43 
TOTAL SEIS: INSTALLED TO DECEMBER 31,1907, . . ..-. ©. «© « « 677 
TOTAL DAILY CAPACITY, TO DECEMBER 31, 1907, . .. . 545,865,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. : 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 

Waste Heat Boiler. : 
Hygrometer. 

Venturi Meter for Measuring Flow of Air Blast. 





Fg EP eR RES EL LT TT, TT Te 
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| ESTABLISHED Ises. 
Established 1858. Incorporated 1890. L. N. RANCKE, F. SCHIAFFINO, | 


Cus tcmmom Et Demnnunvmeetes! “The Gas Engineer's 0“ 
“BALTIMORE BETORT & FIREBRICK 0), 
J.H.Gautier &@o,  Pocket-Book, 


BALTIMORE, MD., 
































Greene & Essex Streets, HENRY O'CONNOR. Manufacturers of all Material for the 
— - 
Jersey City, N. J. By | Construction of Coal Gas Benches. 
—-——_262—- . 
MANUFACTURERS OF HALF AND FULL ao FREE FIRING 
CLAY GAS RETORTS, FIRE CLAY TILES, Oomprising Tables, Notes and Memoranda -elating to the an BENCH s; 
Manufacture, Dirbation and Ut ConlGan, I se a whlch we hae In partion, nulppad withthe 
FIRE BRICK and FIRE CLAY SPECIALTIES. eRe tees ree. for SUPERIOR QUALITY and EFFICIENCY. 
aS ee. : INCLINES—We have in SUCCESSFUL OPERATION 
Ground Fire Clay, Fire Sand and Ground PRICE, $3.60. gf Inclined Retorts, MANUFACTURED and 
Fire Brick in Barrels and Bulk. dees 
ee cin skate WALDO BROS., 102 MILE 87., BOSTON, MASS., 
SOLE MANUFACTURERS OF THE Agents for New England States. 
FLEMMING earnie GAS FURNACE A. M. CALLENDER & CO., 42 Pine Street, New York City LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 



















L. C. HAMLINK, Pres. - AUGUST COURT, SEc’y. 


" BENGH GONGTRUGTION GOMMPERY. 


METROPOLITAN BUILDING, ST. LOUIS, MO., 


Engineers and Builders of all styles of Stand- 
ard and Special Benches from one 
to twelve Retorts, Horizontal, 
Vertical, or Inclined. 


We will guarantee ' ‘Better Benches,” to be easier to control, 
make more gas per retort, and operate with less 
fuel than any bench on the market. 


ALL WORKMANSHIP AND MATERIAL GUARANTEED. 


MISSOURI FIRE BRICK C0, 0" 


——— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 











JOHN DELL, 
President and General Manager. 





re the ogy Agents for the Mitchell Patent Benches, Constructed with Half or Fu J 
a th Pu rnaces, to Burn ~ way ‘oal or Coke, and Arranged for Front or Rear rClinkering. The City Office: ST. - 
Mitchell is the Original Coal Firing Bench. We aiso Erect Plain Benches with One to Six 411 Olive Street, 
etorts. 
. YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. Continental Bank, 








Newhigging’s Handbook for Gas Engineers and Managers, « x csusster co. 42 rine ot. xy. cts, 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating m New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 
Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
‘hese are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
om 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 








COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


pe CG. A. BRON DER, as. 


Contracting EBnieginecer and Builder, 
229 BROADWAY, NEW YoREZ. 








$$$ $s 


DONNELLY TRON SPONGE AND GOVERNOR CO., 


Automatic, Balance, High Pressure and Service Governors, 


Unison Telemetric Pressure Gauge, 


Iron Sponge, Purifying Material for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Wide Experience in High Pressure Installation and Extension. 








395 Broadway, New York City. 
295 West 22d Street, Chicago, Is. 























EMPIRE GAS IMPROVEMENT 140 CONSTRUCTION CO., 


49 Wall Street, New Work City, 


CONSULTING AND CONTRACTING ENGINEERS, 
GAS AND WATER WORKS A SPECIALTY. 


SPECIFICATIONS AND ESTIMATES PREPARED. 
VALUES OF GAS PROPERTIES ASCERTAINED. 
COMPLETE GAS WORKS BUILT AND ALL MATERIALS FURNISHED. 


Won-Diwvidend Paying Works Remodeled and Fut on a 
: Paying Basis. 




















CAS MAINS<—SERVICE PIPES. ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 
houses, churches, theaters, halls, schools, stores or 
any large building. Also, the care and selection of 

for years. Because of our Facilities and Experience, many Gas Companies prefer to con- suitable batteries, wiring and repairs. 


tract with us for such work, rather than to execute it themselves. It proves to be as By H. 8. NORRIE. 
cheap in the end. We solicit inquiries, SULLIVAN BROS., Price, 50 cents. Orders may be sent to 
Telephone Connection. 11 Main St., Flushing, N. Y. 4, M. CALLENDER & CO., 42 Pins 81., N. Y. Orv. 








Their installation for High or Low Pressure is the work in which we have specialized 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer, 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


OGEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


" 3 STRIGTLY High Grade. .... 
ees Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 


POPPPTTTY PPP PPPIT 


NAPHTTIALENE 
NULVENT. 


Cheap and Efficient, 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 























Washington Building, New York. 
Betz Building, Philadelphia. 












JEFFREY COAL AND ASH 
HANDLING SYSTEMS 


FOR POWER PLANTS 
Insure a Saving of 50 to 75 per ct. 








Views of the Globe-Wernicke 

Co.’s power house, equipped 
with Jeffrey Machinery. An apron carrier takes 
coal from crusher to feeding hopper which loads 
the swivel buckets. 















Bulletins B and C: mailed free with Catalogs on ELEVATING, 
CONVEYING, CRUSHING, SCREENING, DRILL- 


{00-gallon Drums. 
Semet-Solvay Co, ING, MINING MACHINERY. 
J The JTEEFEF REY MAN UFACTU RIN G co.., 


Syracuse, N. Y, COLUMBUS, OM10, U. 5. A. 


New York 


e y St. Louis. Knoxville. 
vv dd bids Chicago. Pittsburgh. Philadelphia. 


ISAAC C, BAXTER, President. ESTABLISHEPRP 1864. 














PETER YOUNG, Secretary and Treasurer 


LOCKPORT SEATION, Pa. JAMES GARDNER, JR., Co., Address ail communications to 


JAMES GARDNER, JR,, CO., Bolivar, Pa. 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
GAS ANALYST’S MANUAL, By JAQUES ABADY. i ae canstitea%@2% 7S ous 
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cc: 






KELLER ADJUSTABLE Eowox H. MoCviioven, 
COKE aq 


trong, Simple, Durable. — 
or any Size Desired. 


Sec. & oa Gas Lt. & Coke Co., 
Columbus, Ind. | 
Oorrespondence Solicited. 


PATRICK GOODMAN, 


CONTRACTOR, 


257-263 East 133d St., 


NEW YORK CITY. 


Ee 


"PHONE, 2583 MELROSE. 





PIPE WORK 


A SPECIALTY. 


WATER CAS, DRAINACE.@ 











THE ECONOMICAL 


GAS APPARATUS CONSTRUCTION 


COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 


for Coal and Water 
Plants. 


PLANS, 
SPECIFICATIONS 


Gas 


AND ESTIMATES 


PREPARED. 





AMERICAN OFFICE: 


269 Front St., Hast, Toronto, Canada. 


Cxas, F. GopsHa.t, 
Treasurer, 


H. C. Apams, Henry WHARTON, C. B. NicHots, 
President. Vice-President, Secretary, Assistant Secretary, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHoBIYP MENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N, J., 
tacasiasiionn (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


GEO. D. CABOT, Secretary. 

















ON cnset. emg 
, 3383 


Practical Photometry, 
By William Joseph Dibdin. 


Price, - - - + $3.00. 


FOR SALE BY 


A. M. CALLENDER & Co@O., 
42 Pine St., New York City. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 





1412-1428 Adams Street, ’ tiebeine, N. 3. 


PURIFIER AND SCRUBBER TRAYS 


OF ALL 
Church’s Patent Trays. 
Reversible ; Strongest ; Most Easily Repaired. 
Special Trays for Iron Oxide. 


We also Supply the Cheapest and Strongest 


Reversible Bolted Trays. 























e 
Second Edition. Price, $3- For Sale by 





A.M. CALLENDER & CO., 42 Pins Sr,, N.Y. City 








Chollar’s System of Gas Purification, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 


























Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited. 











GAS OIL. 


26 Broadway, New York City. 
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Principal Office and 


DAVIS & FARNUM MEG. CO.. 


Works, Waltham, Mass, 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Aliso, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS 


Oklahoma City, Okia. 


AMERICAN TRUST BUILDING 
CHICACO. 


Mobile, Ala. 


AND REPORTS. 


San Diego, Cai. 








GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 









They are Strong and 
Oompact. 

Size of Combination Drilis 
and Taps % to 4-Inch. 
Machines Sent to any Gas 
sat ey for Thirty 


pe 

G0, Light, 

DAYTON, 0. 
The 


Follett 
Time Stamp 


Can be Used for 80 
Many Purposes t% 
would Take a Book 
to Name them. ... 


{ 

















Addrest 
_A. ANDERSON, Jf., 
247 W. Bist St., 





WWL251904 947 AM 


ALEX. C. HUMPHREYS, M.E., M. inst.C.E. 


ARTHUR G. GLASGOW. M.E., M. Inst. C.E. 





HUMPHREYS & (GLASGOW, 


CONSULTING ENCINEERS. 


BANK OF COMMERCE BLDC., 
31 Nassau Street, 
New York. 


38 VICTORIA STREET, 
London, S. W.., 
England. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 


PROPERTIES PURCHASED. 











QUINTARD IRON WORKS, 


N. F. PALMER, 


Foot of 12th St. & East River, New York, 


MANUFACTURERS OF 


GAS APPARATUS. 
Complete Works Erected. 


Re GP ema. 





FREDERICE W. FLOYD, “Engineer. | 42 P ne Street- - - - - 














Practical EXanabook ou 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 





By G. LIECKFELD, C.E. 
| Translated with Permission of the Author, 
By GEO, M. RICHMOND, M_.E. 





Frice, $1. 





For Sale by 
A. M. CALLENDER & CO., 
New York City 
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Bartlet, payward & GOMpany, 


Baltimore, Md. 100 Broadway, New York. 





GASHOLDERS, 
Coal and Water Gas Plants, 











| KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS. 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


-- Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING #® PURIFYING APPARATUS. 


Street Specials and Valves. 


v 
- 


re 


ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY. {"°°" wxe""= 
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R. D. WOOD & CO., 


4200 CHSBSTN UT ST. PHILADELPHIA. 



























MANUFACTURERS OF BUILDERS OF 











Cast Iron Pipe.| Gasholders. 
HEAVY LOAM C ASTINGS, Single or Multiple Lifts, with or without Metal Tanks. 
‘ PURIFIERS, CONDENSERS, 
eas eateie Work: SCRUBBERS, BENCH WORK. 
LAMP POSTS, VALVES, ETC., Cutler’s Patent ‘Freezing Preventer for 
- Gas Power Plants with Producers. : Holder Cups. 








Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 


The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 












































= = oi . : eX t 
SIZE... .ccccesees-s +++.) Sinches |10 inches 12 inches'16 inches l2o inches }24 inches |30 inches | 36 inches 
——EE — el a — 
Diameter of flanges. |13 inches \i6 inches ‘18 inches 2% inches l27 inches |31 inches |31% inches|44 inches 
tace to face of flange... jl2 inches 2 inches inches |14 inches ii inches |20 inches fae inches | 23% inches 














For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
caecum. NEW YORK (BOROUGH OF BROOKLYN). 


FRANK D. MOSES, 


Telephone, 1503-D TRENTON, ma... 


Constructing Englneet and Gontractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a CORRESPONDINCE SOoLIciTEeD.. . .£.. 


GEROULD’S IMPROVED RETORT CEMENT.| p>xe tOoTICAL PHOTOMETRY, 


A Cement of great value for patching retorts, putting, on 
mouthpieces, making up all bench- oints, lining blast 
furnaces and cupolas. cement | is mixed ready for use. By WiLLIAM sos2YPso DIBDIN, 
Economicand thorough in its work. Fully warranted to stick. 
Price List, f.0.b. PITTSBURGH, PA. 

In Casks, 400 to.800 pounds, at 5 cents per pound. 

In 100 to 200 “ “ 6 “ 

In Kegs than 100 “ ey 


C. L. GEROULD, 
1200 Bank for Savings Blig., Pittsburgh, Pa. | a. Mm. CALLENDER &“CO., 42 Pine Street, New York City: 











Telephone, 1503-D 














PRICE, $3. FOR SALE BY 
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Established 1851. Incorporated 1880. 


THE OTAGEY (IANUFAGTURING GO. 


Engineers and Builders of Gas Works 


an GASs Ho .LDERS -~ 
All Ironwork and Apparatus required in a Gas Plant, 


Bxecutive Office and Workmea, - = - - - Station FY, Cincinnati. 
Western Office, = = = - . S19 Hdaddy Street, San Francisco. 


Correspondence Solicited. 


ae | 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siacks, 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL GFFICE: Pittsburgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 














THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliab'e. No complicated mechanism to get out of 
order. More than 20 years’ experience with the largest gas com- 


panies. 
SEND FOR LATEST CATALOG. 


THe CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVENUE, PITTSBURGH, PA. 


AWARDED A SILVER 4 
MEDAL AT THE WORLD’S Pp ATE NT meee means, 
FAIR, ST. LOUIS, ’ . 
° TTS oS ec A RS RRR 


ROYAL E. BURNHAM, 
STOPPER NI Solicitor of Patents and Coun- 
ee selfor in Patent Causes. 
257-263 East 133d Street, | $93 Bond Building, Washington, D.C. 
NEW YORK CITY. li ellie etane 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


we BUILDERS OF _ em 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel TantkEs. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N. We 





























MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


ity of Holder, 600,000 cu. ft. 





Reeeee COS 600 =A 
aS 


o—=-=8=) | BENCHES, SCRUBBERS 





Bw) Sons MEU ANG 


of East New York. The contract was completed and the 


CONDENSERS, 
PURIFIERS, IRON ROOFS, 


Lift Holder and Steel Tank was received by the Logan Iron Works 








Holder was in actual use in 90 days from receipt of order. Capac 


‘ 
: 
30 
2% AND ALL PARTS OF 
rr GAS WORKS APPARATUS 
i? Contractors for 
Zs Complete Works 








FREDERIC EGNER, | 


Gas Hingineor GAS ANALYST’S MANUAL, 





NORFOLK, VA., ? By. JAQUES ABADY, M. Inmst. Mech. EH. 
May be consalted with reference to estimates of cost dor | (Incorporating si W. Hartley’s “ Gas Analyst's Manual” and “Gas Measurement.”) 
oumty of proposed a petented eresmneess | Ninety-three TMustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50. 
zation, 


For Sale by A. M. CALLENDER & Co., 42 Pine St., New York City. 











es. 
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DRY GAS METERS, 


D. McDONALD & GO,., 


9Ft- POT BROADWAY, ALBAN, NN:  Y., 


MANUPVACTURERS OF 


METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. :: 








NEW YORK OFFICE: ALBANY OFFICE: CHICACO OFFICE: 
561 West 47th Street. 991 Broadwa y- Jefferson and Monroe Streets 








BEFORE YOU DECIDE 


To place your contract for meters send for catalogue and prices of 


WESTINGHOUSE DRY GAS METERS 


Ordinary Capacity 
Large Capacity 
Prepayment 


A careful examination and thorough test in actual service will demonstrate their 
superiority. 


PITTSBURG METER CO. 
Fast Pittsburg, Pa. 


STATION METERS, PREPAYMENT 
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NATHANIEL TUFTS METER COMPANY, 


455 Commercial St., Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC. 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 


MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange, 




















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 





“Have you Seen our Complaint Meter?” 
- al 


METERS, Pisin and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


KEYSTONE METER COMPANY, 
ROYERSFORD, PA. 


JUDIGIOUS ECONOMY IS EFFECTED 


BY USING 


5-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


FITTED WITH 


THE NEW YORK PREPAYMENT ATTACHMENT. 
STEEL BOX AND CABINET LOCK. :: :: 


NEW YORK IMPROVED METER CO. 306-310 East 47th St., New York City. 
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AMERICAN METER CO., 


NEW YORK, st. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 














HELME & McILHENNY, 


HMstablished i848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


am METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 











| METRIC METAL COMPANY, 


ERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes, 











FACTORY AT ERIE, PA. 











DETROIT, MICH. 


GAS METERS. %* METER PROVERS. < METER REPAIRING. 





and probability of FEWER REPAIRS. 





Western buyers. 





MER We make a specialty of TINNING AND GALVANIZING Cast and Wrought 





Iron Work for Gas Companies. 


© DETROIT METER COMPANY, 


The Quality and Weight of our Materials and Excellence of Workmanship enable us 
to claim for Detroit Meters GREATER DURABILITY, more ACCURATE REGISTRATION 


Prompt Shipments guaranteed by Rail or Lake, saving time and freight expense to 


a - = » = 
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1909 Broad Exchange Building. {89 Howard Street, 











We have in stock a 


500,000 CUBIC FEET CAPACITY 


Three-lift Gas Holder, with steel tank, and are prepared to make immediate ship- 
ment and to guarantee PROMPT erection after arrival of material and completion of 
foundation. If interested, write for price and specifications. 


BUILDERS 
rr — ise 
fp—\ ae i 





